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REPORT 
MULTI-PHASE PRODUCT RECOVERY TEST 

TOW WAY FUEL FACILITY 

1.0 INTRODUCTION 

NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Project No. 11-0234 

TERRAVAC 

Terra Vac was contracted by the U.S. Navy to conduct single, dual, and three-phase 
testing of free product recovery systems at the U.S. Naval Station Tow Away Fuel 
Facility, Roosevelt Roads, Puerto Rico under Contract Number N62470-92-D-6257. 
Single phase recovery. is free product only pumping; dual phase recovery is vacuum 
enhanced free product only pumping; three-phase recovery is vacuum enhanced 
groundwater and free product recovery. 

The purpose of the tests was to determine the best available technology to enhance free 
product recovery. without causing the product to spread further. Concerns have been 
expressed by the United States Environmental Protection Agency (EPA) that upward 
spreading of product might occur by wicking-up the product under vacuum extraction · 

methods or smearing the product to lower depths by lowering the water table during 
simultaneous product and groundwater pumping. 

The scope of work included soil testing, measurement of water and product levels, 
product recovery rates, installation and testing of recovery systems and evaluation of 
radius of influence and capture zone. This report summarizes the various tests and 
evaluates the effectiveness of three different product recovery techniques. 

1.1 SITE BACKGROUND 

The location of the tests was the fuel storage area known as Tow Way Fuel Facility 
located on the eastern end of the Naval Station adjacent to the fueling dock. The Tow 
Way Fuel Facility consists of 9 underground storage tanks which contained diesel and jet 
fuel (JP-5). Previous reports by others indicated there is a minimum of 1 million 
gallons of petroleum product released to the ground between 1957 to 1986 resulting in 
the contamination of soil and groundwater. These reports estimate between 100,000 to 
243,000 gallons of free floating product, and that the volume of contaminated soil was 
approximately 2 million cubic feet. The test area is depicted in Figure 1 and is divided 
into two discrete testing areas called Area 1 and Area 2. The dividing line between Areas 
1 and 2 is Palau Street which is sometimes referred to as the "paved road". 

Previous site work by Terra Vac included the installation and operations of a single 
phase, free product recovery system in exiting identified as "UGW" wells. Monthly 
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TERRAVAC 
reports were submitted to the Navy summarizing the site activities and the progress of 
the product recovery operations. In 1994 a vacuum assisted recovery process was also 
tested. In July, 1995, the EPA issued a letter to the Navy evaluating the recovery 
operations and assessing the technical aspects of the recovery system in relation to the 
objective for full scale site cleanup. 

1.2 RECOVERY TESTING OBJECTIVE 

Recovery tests were implemented in three stages with each stage consisting of a different 
recovery system designed to enhance the performance of the product recovery. Stage 1 
was the baseline test for single-phase recovery (i.e. free product only) utilizing product
only pumps. Stage 2 was a modification of Stage 1 with the addition of vacuum to the 
wells which produced a two-phase (i.e free product and vapors) recovery system. Stage 3 
was a significant modification, wherein the product recovery pumps were removed and 
vacuum entrainment systems were installed in the test wells, resulting in a three-phase 
recovery process (i.e free product, vapor and groundwater). 

2.0 WELL INSTALLATION 

Six product recovery wells (PW) and 4 monitor wells (MW) were installed between 
September 12, 1995 and September 26, 1995. These wells were in addition to the 
existing UGW wells mentioned above. Each new well was approximately 24 feet deep as 
measured below grade with the exception of MW -1 which was completed to a depth of 
16 feet below grade due to auger refusal at that depth. Also, MW-1 was used during the 
tests both for monitoring and product recovery as substantial product was observed in 
this well. 

One of the reasons for installing new wells was to identify the impact of free product 
pumping in nearby wells over the last 3 years. If the free product only pumping systems 
were effective, the surrounding area would contain no free product in these new wells. 
Also, measurement of the product/water interface could be assessed under various 
operating conditions as requested by EPA. 

The new product recovery wells were constructed with 4 inch diameter PVC well screen 
having a slot size of 0.20 inch. The screened interval was from 4 feet below grade (BG) 
to 24 feet BG. The riser section was from 4 feet BG to 2 feet above grade. Well 
locations are shown Figure 1. The monitoring wells were similarly constructed except 
that 2 inch PVC screen and riser were used. Well logs and construction details are 
provided in Appendix A. 

Both recovery and monitor wells were completed with silica sand pack in the annular 
space between the well screen and the borehole. The sand pack extended to 1 foot 
above the top of the screen. A bentonite seal of approximately 0.5 feet was placed atop 
the sand packing, and then each well was grouted to surface with portland cement. 
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Concrete pads and steel well vaults with posts constructed of 3 inch steel and filled with 
concrete were installed in the pads to protect the wells. 

2.1 SOIL SAMPLING AND ANALYSIS 

Soil sampling was performed during well installation to characterize the subsurface soils 
and evaluate the soil contamination. Drilling operations were supervised by a registered 
professional geologist. The geologist inspected and visually classified the sediments 
according to the Unified Soil Oassification system. Continuous soil samples were 
obtained using a 1-3/8 inch I.D. split-barrel sampler. The number of blows per foot (N
value) required to drive the split spoon was recorded for each sample. The N-value is 
generally representative of the relative density of soils. 

Once the split-spoon soil samplers were opened a representative soil sample was 
collected at random intervals. The soil samples were prepared in the field by the 
geologist. Four ounce laboratory grade glass jars were filled with soil so there was no 
head space in the jar. Each jar was then sealed with a lid containing a Teflon liner and 
the jar was labeled with the well location, time and date. Soil samples were stored on 
ice while awaiting pick-up by the laboratory. Following each sampling event, the split
spoons were thoroughly washed with a soap solution and rinsed with fresh water. 

The soils down to 5 feet BG consist of brown fill material with gravel, silts, and sands. 
From 5 feet BG to 10 feet BG the soils are generally gray to dark gray weathered 
volcanic material which grades to clay and silty sand. From 10 feet BG to 16 feet BG 
there is brown to reddish brown weathered volcanic rock which is fractured and broken. 
The fractures contain a mixture of sand, silt, and clay. Below 16 feet to total depth there 
is a poorly weathered volcanic rock. The rock is hard and contains many fractures. More 
specific lithology for each well is provided in Appendix A. 

N-values of the soils in Area 1 typically ranged from 5 to 25 to a depth of approximately 
15 feet BG. Below 15 feet, the N-values were generally greater than 100. In Area 2, 
similar N-values were obtained for the shallow soils, though the values increased more 
rapidly than in Area 1, with values greater than 100 at just 10 feet BG. The lower N
values correlate with a higher degree of weathering. 

Soil analyses for TPH by EPA method 418.1 were completed on each of the soil samples 
along with quality control samples. Results of the soil sampling and a copy of the 
laboratory analytical reports are provided in Appendix B. 

2.2 SUBSURFACE HYDROCARBON DISTRIBUTION 

Based on soil characteristics and analytical results from soil sampling a number of 
conclusions can be made concerning the presence of free product and the character of 
the subsurface soils. 
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The soil characteristics and N-values indicated that the lithology varies with depth. Many 
zones were identified where a high density of fractures exist. In many cases these 
fracture zones were the same zones where high concentrations of hydrocarbons were 
detected. Such zones of high fracture density typically exhibit a higher porosity and in 
some cases higher permeability where the fractures are contiguous. Surrounded by lower 
permeable material, these fracture zones act as conduits for fluid flow as a result of 
preferential migration of water and hydrocarbons through the fractures. 

Discreet zones of fractures within the soil profile varied between Area 1 and Area 2. 
The continuity of these zones is not fully apparent by the boring logs alone. Specific 
examples of both the fractures zones and high concentrations of hydrocarbons for each 
area are provided below. 

2.2.1 �Al 1 

Discreet zones within the soil profile exhibited high concentrations of hydrocarbons. 
These zones were found at depths from 11 to 13 feet BGL in both PW-1 and PW-2. 
Samples recovered during drilling operations indicated zones of high density fractures at 
approximately the same stratigraphic level. Given the close proximity of these wells (7 
feet between them) one may suspect that the fracture zones are connected. 

This product zone is also within the range of the natural fluctuations in the water table 
and represents a natural "smear zone" of liquid hydrocarbons floating above the water 
table. 

2.2.2 �Al 2 

Wells PW-4, PW-5, and PW-6 contain fracture zones and associated high concentrations 
of hydrocarbons at 8 to 10 feet BG and at 20 to 21 feet BG. Given the spacial proximity 
of the wells, ranging from 9 to 35 feet from one to the another, it is likely that the 
fracture zones are interconnected. However, the zone of high concentrations at 20 to 21 
feet is well below the water table or prior pumping levels observed at the site. 

2.2.3 Hydrogeologic conditions: 

Groundwater levels in the test areas are generally about 8 to 12 ft. BG in Area 1 and 11 
to 18 ft. BG in Area 2. Product thickness at the beginning of the tests in September 
1995 ranged from 0.3 to 9.1 ft. Fluctuations in the piezometric levels in Area 1 have 
been 5 to 11 ft. in Area 1 (UGW-5 and UGW-22 respectively) and 3 feet in Area 2 at 
UGW -1. Groundwater flow direction at the site is to the southwest based on previous 
studies (O'Brien and Gere report, 1990). 
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2.3 RECOVERY SYSTEM PREPARATION 

TERRAVAC 

On September 14, 1995 the existing recovery system was turned off in preparation of 
construction of the Stage 1 test. New construction began on September 23,1995. Six 
pneumatic product only recovery systems were installed in the PW recovery wells. The 
new recovery wells were labeled PW -1 to PW -6. The new monitoring wells were labeled 
MW -1 to MW -4. The wells which already existed on site were identified previously as 
UGW wells. The locations of the PW and MW wells were chosen based on the data 
suggesting these areas had substantial free floating product and the highest product 
producing capacity and the fact that the locations provided adequate space to place the 
monitoring wells in appropriate positions around the existing pumping wells for testing 
and comparison purposes. The pump discharges for new recovery systems were 
connected to the exiting product holding tanks. 

2.4 STAGE 1 TESTING SYSTEM 

The Stage 1 system consisted of product only recovery using pneumatic pumps under 
atmospheric conditions. Each of the 6 product recovery wells were tested individually. In 
addition, well MW-1 was used for product recovery. Water and product levels were 
recorded at each well for 24 hours before the pumping began and also during pumping. 
The piezometric level was calculated from this data using a product density of 0.8 glee. 
Several monitoring wells were measured for piezometric water surface during each well 
test to evaluate the directional zone of influence. PW-2 and PW-6 are discussed below as 
examples of the testing operations. 

The product recovery rates are defined as the rate at which product is extracted during 
pumping operations. The product recovery rates were recorded for each well and ranged 
0.0 to 4.10 gallons per day. Tables 1 to 15 present the complete data set recorded during 
the Stage 1 test. 

2.4.1 PW-2, Stage 1 Test 

Testing of PW-2 began by recording water and product levels before operating the 
pneumatic product pumps for baseline data. The depth to piezometric water surface was 
11.03 feet below top of casing (TOC) and the product thickness was 1.15 ft. at the start 
of the test. The water and product levels were also measured during and after pump 
operations. Total testing time of PW-2 was 74.27 hours. The piezometric surface was 
calculated along with water and product levels. This data is presented in Table 3 and 
graphically in Figure 4. 

While pumping from PW-2 with a drawdown of 2.35 feet, a hydraulic influence was 
observed at MW-2, UGW-5, PW-1 and UGW-22. MW-2 had a baseline piezometric 
level of 10.55 feet TOC that lowered to 11.06 feet TOC while the product thickness 
decreased by 0.20 feet. UGW-22 piezometric surface started at 9.32 TOC and dropped to 
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9. 78 feet TOC and the product thickness changed by 0.0 feet. PW -1 piezometric surface 
went from 8.28 feet TOC to 8.45 feet TOC and the product thickness decreased by 0.17 
feet. The baseline piezometric level in UGW-5 was measured at 10.74 feet TOC and 
lowered to 11.31 feet TOC in response to pumping at PW-2 and the product thickness 
decreased by 0.04 feet. These data are presented in Table 4 and Figure 5. 

The product thickness in PW-2 initially was 1.15 feet but after 44.2 hours of test run 
time the product thickness had decreased to 0.01 feet. Thus, PW-2 product recovery rate 
recorded near the end of the test was nominal. Product recovery data is presented in 
Table 15. 

2.4.2 PW-6, Stage 1 Test 

The total test time for PW -6 was 72 hours with static level measurements taken for about 
an hour before operations commenced. The piezometric water surface at PW -6 began at 
a high level of 14.22 feet TOC, then reached a low level of 17.08 feet TOC before finally 
stabilizing at 15.35 feet TO C. The water and product levels along with the calculated 
piezometric levels are presented in Table 11 and Figure 11. The product recovery rate 
for PW-6 was 3.6 gpd. The recovery data is presented in Table 15. 

Initially, the product thickness in PW-6 was 3.97 feet. After 8.42 hours of operation the 
product thickness had decreased to 0.10 feet. An influence on the surrounding wells was 
observed, as the piezometric surface in PW-3 decreased from 14.04 feet TOC to 14.39 
feet TOC during the operation period. The piezometric level in MW -3 went from a 
baseline of 13.92 feet TOC to 14.21 feet TOC. The piezometric surface in well UGW-1 
also lowered from 13.30 feet TOC to 13.54 feet TOC. Similarly, the product thickness 
decreased in nearby wells PW-3, MW-3 and UGW-1 to 0.20, 0.12, and 0.05 feet, 
respectively. The data is presented in Table 12 and on Figure 13. 

2.5 EVALUATION OF STAGE ONE TEST 

Product level measurements recorded during Stage 1 suggests that recharge of the 
product, either through matrix porosity (i.e primary porosity) or by flow through 
fractures (i.e secondary porosity) occurs at low rates if not further enhanced. For 
example, during the inactive pumping period, well PW-2 was allowed to recharge to 
equilibrium, 0.15 feet increase in product thickness over 19 hours was measured. This 
pales in comparison to the 1.15 feet of product that was originally measured in the well 
before the test. Similarly, quite slow recharges of product were observed in other 
monitoring wells during the tests of Stage 1. The data to support these conclusions is 
presented in Tables 4 and 6. 
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2.5.1 RECOVERY RATE 

"Recovery rate" as used herein is defined as the product extraction rate during pumping 
operations as opposed to the rate at which product recovers or recharges in a specific 
well after pumping is stopped, this latter rate is termed "recharge rate". The product 
recovery rates were calculated at various times by recording the time it takes to pump 
the product, at the wellhead, into a calibrated container. Table 15 presents the recovery 
data. 

The product recovery rates were recorded at seven wells as part of Stage 1 .  Although 
Stage 1 testing employed "product only" pumps, when low product recharge rates and 
small product thicknesses exist, water enters the system, especially when the pumps are 
set at levels to maximize product recovery rates as done here. The total fluid recovery 
rate was 136 gpd and the product recovery rate was 15 gpd. 

If only the Stage 1 process was operated, potentially 5500 gallons of product per year 
would be recovered assuming a constant rate of recharge of the product. However, it is 
typical to observe reductions in recovery rates over time. Therefore, the annual product 
recovery production would be expected to be somewhat lower. 

2.5.2 CAPTURE ZONE 

The tables in this section present hydraulic capture zones as indicated by the differential 
drawdown of the piezometric level of nearby wells in response to pumping. The average 
capture zone surrounding the pumping well is not radially symmetric, as shown in the 
table below. The drawdown data below is in feet below grade. 

PWl Stage 1 Test 

Product 
Starting Ending Piezometric thickness Distance 
Piezometric Piezometric Drawdown in decrease in from PW-1 in 

Well No. Depth in feet Depth in feet feet feet feet 

PW-1 8.61 9.22 0.61 0.03 

PW-2 11.62 13.89 2.27 0.25 7.0 

MW-2 11.75 12.74 0.99 0.17 5.8 

UGW-22 9.82 10.57 0.75 0.00 10.0 

UGW-5 12.06 12.55 0.49 ++0.50 5.0 

++indicates an increase in the product thickness in (ft.) 
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PW-2 Stage 1 Test 

Product 
Starting Ending Piezometric Thickness 
Piezometric Piezometric Drawdown in Decrease in Distance from 

Well No. Depth in feet Depth in feet feet feet PW-2 in feet 

PW-2 11.03 13.38 2.35 1.14 

UGW-22 9.32 9.78 0.46 0.00 20.75 

UGW-5 10.74 11.31 0.57 0.04 14.5 

MW-2 10.55 11.06 0.51 0.20 5.8 

PW-1 8.28 8.45 0.17 0.17 7.0 

PW -3 Stage 1 Test 

Product 
Starting Ending Piezometric Thickness 
Piezometric Piezometric Drawdown in Decrease in Distance from 

Well No. 
Depth in feet Depth in feet feet feet PW-3 in feet 

PW-3 14.04 16.86 2.82 0.44 

PW-6 14.22 15.35 1.13 3.97 9 

MW-3 13.92 14.45 0.53 ++0.65 3 

PW-5 13.83 17.53 3.7 2.49 13 

MW-4 12.98 13.26 0.28 ++0.26 15 

UGW-1 13.30 13.71 0.41 0.45 8 

++indicates an increase in the product thickness in (ft.) 
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PW-4 Stage 1 Test 

Product 
Starting Ending Piezometric Thickness 
Piezometric Piezometric Drawdown in Decrease in Distance from 

Well No. Depth in feet Depth in feet feet feet PW-4 in feet 

PW-4 12.31 14.33 2.02 0.46 

PW-6 14.22 15.35 1.13 na 35 

PW-3 14.04 16.86 2.82 0.44 30 

MW-3 13.92 14.45 0.53 ++.65 27 

MW-4 12.98 13.26 0.28 ++0.36 19 

UGW-1 13.30 13.71 0.41 0.45 24 

++indicates an increase in the product thickness in (ft.) 

PW-5 Stage 1 Test 

Product 
Starting Ending Piezometric Thickness 
Piezometric Piezometric drawdown in Decrease in Distance from 

Well No. Depth in feet Depth in feet feet feet PW-5 in feet 

PW-5 14.67 17.35 2.68 1.79 

PW-3 14.21 14.22 0.01 ++0.16 13 

MW-3 13.92 14.10 0.18 1.10 11 

MW-4 12.98 13.01 0.03 0.40 5 

PW-6 14.33 17.08 2.75 na 9 

++indicates an increase in the product thickness in (ft.) 
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PW-6 Stage 1 Test 

Product 
Starting Ending Piezometric Thickness 
Piezometric Piezometric Drawdown in Decrease in Distance from 

Well No. Depth in feet Depth in feet feet feet PW-6 in feet 

PW-6 14.22 15.35 1.13 3.97 

PW-3 14.04 14.39 0.35 ++0.28 9 

MW-3 13.92 14.21 0.29 ++0.53 11 

PW-5 13.83 17.50 3.67 2.47 9 

MW-4 12.98 13.03 0.05 ++0.12 17 

UGW-1 13.30 13.54 0.24 0.05 14 

+ + indicates an increase in the product thickness in (ft.) 

MW-1 Stage 1 Test 

Product 
Starting Ending Piezometric Thickness 
Piezometric Piezometric drawdown in Decrease in Distance from 

Well No. Depth in feet Depth in feet feet ft MW-1 in feet 

MW-1 11.38 12.49 1.11 3.37 

PW-2 11.68 11.55 ++0.13 ++0.08 10.25 

MW-2 11.06 10.94 ++0.12 ++0.04 24 

PW-1 8.46 8.57 0.11 ++0.01 21 

UGW-22 9.70 9.71 0.01 0.00 20.5 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 

2.6 STAGE 1 CONCLUSION 

Although the Stage 1 system recovered free product, the recovery rates dropped off 
quickly and product recharge rates were slow. In an effort to maximize product recovery 
rates with this system 10 times .as much water was recovered as product, thus, this Stage 
1 system effectively operated as a "total fluids" (product & water) recovery system. 
Accordingly, operation in a product only recovery rate would yield a much smaller 
amount of product with capture zone of only a couple feet. 
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Based on a product recovery rate of 15 gpd observed in Stage 1 the projected yearly 
maximum product recovery with the Stage 1 total fluids system would be 5500 gallons 
considering a constant recharge rate. Based on the estimated spill volume of 243,000 
gallons, it would take 44 years or more to recover the total volume of spilled product, 
that is, assuming all of the product would migrate into the capture zones. 

The capture zones at each test well are clearly indicated by the difference in the 
piezometric levels at the monitoring points. The shape of the capture zone is not 
radially symmetric around the respective test wells, but rather it is eccentric. This is 
consistent with the patterns observed in highly fractured rock. In fact, while pumping in 
MW-1, the piezometric level in wells MW-2 and PW-2 actually rose indicating that the 
capture effect toward these wells is unrelated to the pumping of product. In addition, 
the typical relationship between drawdown and distance from pumping wells (i.e. more 
drawdown at nearer wells) was inversed. For example, pumping PW-3 yielded 0.53 feet 
of drawdown in the nearby well MW-3 only 3 feet away, while 13 feet away in PW-5 a 
drawdown of 3.7 feet was obseiVed. The average capture zone of Stage 1 was 8 feet. 
Based on these results it would take about 270 wells spaced at about 15 feet to recover 
the free product at the site. 

SECTION 3.0 STAGE 1WO SYSTEM 

The Stage 2 system used product recovery with product only pumps as in Stage 1 with 
the simultaneous addition of vacuum extraction (soil vapor extraction). The Stage 2 
process was designed to exert a negative relative pressure within the well to enhance the 
flow of fluids into the recovery wells. 

Vacuum extraction is a well-known process and one of the most widely utilized 
technologies to recover volatile hydrocarbons from soils. The application of vacuum to 
the recovery wells for this test had the further purpose of creating less than atmospheric 
pressure in the soils while applying the same product pumping system as used in Stage 1. 

3.1 SYSTEM CONSTRUCTION 

The construction of this phase required the wellheads to be connected to a vacuum 
source with a water/product interface probe sealed into each wellhead. Sealing the 
interface probes into the wellhead permitted water and product level measurements with 
a constant vacuum applied at the wellhead without interrupting the test. 

3.2 OPERATIONS OF STAGE 1WO 

Each of the 6 new product recovery wells and well MW -1 were tested individually for 
water and product levels, wellhead vacuum, and air flow. Water and product levels were 
recorded at each we11 before the pump operations began and during pumping. The 
piezometric level was calculated from this data using a product density of 0.8 glee. The 
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The air flow from the wells ranged from 0 to 40 scfm. Several surrounding wells were 
monitored for changes in the piezometric level during each well test to record the 
capture zone influence. PW -1 and PW -5 are used below as examples of the testing 
operations. The product recovery rates were recorded for each well and ranged from 0 to 
54 gpd. The complete data set for product recovery is presented in Table 35. 

3.2.1 PW-1 

Stage Two testing began on October 10, 1995, starting at PW-1. PW-1 had 0.10 feet of 
product before applying the vacuu�. When 3 inches Hg vacuum was applied to the 
wellhead, the product thickness doubled for 0.3 hours, then decreased to 0.01 feet 
indicating that some of the hydrocarbons were volatilized or otherwise recovered. After 
15.8 hours of applied vacuum the product disappeared altogether. The air flow from PW-
1 was recorded as 12 scfm at 3 inches Hg. The liquid level in the well rose approximately 
0.5 to 1.0 foot over the duration of the testing due to the applied vacuum. PW-1 was 
tested for 97.7 hours. 

The vacuum ROI is calculated by the equation as follows (Reference: Paul Johnson, 
Shell Oil Company): 

(Pr- PW)/(PW - Pa2) = Ln(r/Rw)/Ln(Rw/Ri) 

Rl= ROI (ft) 
Rw= Radius of well and sand pack (ft.) 
r= Distance from well to monitoring point (ft.) 
Pa= Atmosphere pressure (1.0 atm) 
Pr= Absolute pressure at monitoring point (atm.) 
Pw= Absolute pressure at vacuum well (atm.) 

RI = Rw * exp( -x) 
where x = ln(r/Rw) * ((Pw2 - Pa2) I (Pr-�)) 
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Vacuum measurements where recorded at 3 monitoring points in order to determine the 
vacuum radius of influence (ROI). 

TEST WELL: PW-1 MONITOR WELL: PW-2 

r= Distance from monitor well 7 feet 

Rw= Radius of well & sand pack 0.50 FEET 

Pa= Atmosphere pressure 1.0 atm 

Pr= Absolute pressure at PW-2 .9986 atm 

Pw= Absolute pressure at PW-1 .8517 atm 

RI = Radius of Influence 7.50 feet 

TEST WELL: PW-1 MONITOR WELL: MW-2 

r= Distance from monitor well 5.8 FEET 

Rw= Radius of well & sand pack .50 FEET 

Pa= Atmosphere pressure l.O ATM 

Pr= Absolute pressure at MW-2 .9988 ATM 

Pw = Absolute pressure at PW-1 .8490 ATM 

RI= Radius of Influence 6.20 FEET 

TEST WELL: PW -1 MONITOR WELL: UGW-22 

r= Distance from monitor well 10 FEET 

Rw= Radius of well & sand pack .5 FEET 

Pa= Atmosphere pressure l.O ATM 

Pr=Absolute pressure at UGW-22 .9983 ATM 

Pw= Absolute pressure at PW-1 .8517 ATM 

RI = Radius of Influence " 11.00 FEET 

Figure 18 presents the vacuum ROI for PW-1 in graphical form. 

The water and product level were recorded and the piezometric level was calculated for 
the surrounding wells to determine the impact of vacuum and product pumping on the 
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water table. The piezometric surface at UGW-5 began at 12.79 feet TOC and lowered to 
12.95 feet TOC. The piezometric water surface at MW-2 started at 11.80 feet TOC and 
ended at 13.97 feet TOC. At PW-2, the baseline piezometric level was at 12.34 feet 
TOC and was also lowered to 13.41 feet TOC. The data is presented in Table 17 and 
Figure 17. 

3.2.2 PW-5 Stage 2 Test 

A vacuum of 3 inches Hg at the wellhead resulted in 16.8 scfm air flow. During the 
baseline period of the test, the product thickness was 0.01 feet. The product thickness at 
PW-5 increased to 0.20 feet after 0.71 hours of operations, then decreased to 0.01 feet 
approximately 2.4 hours later, indicating some volatilization of the product and additional 
recovery. The piezometric level at PW-5 began at 18.95 TOC feet and changed to 19.38 
TOC by the end of the test, a lowering of 0.43 feet. Figure 31 and Table 27 represent 
the data recorded during this test. 

The product recovery rate increased from approximately 2.6 gpd to 7.9 gpd with the 
vacuum applied at 3 inches Hg. With the applied vacuum at 4 inches Hg, the product 
recovery rate decreased slightly to 7.2 gpd which may be due an increased volatilization 
rate at higher vacuums. Product recovery rates are presented in Table 35. Figure 32 
presents the recovery rates for PW-5. 

The vacuum ROI was found to be 1.25 inches water at MW-3, the only monitoring point 
where an influence was recorded. The vacuum ROI is calculated as above in Section 
3.2.1 and the results follow: 

TEST WELL: PW-5 MONITOR WELL: MW-3 

r= Distance from monitor well 11 FEET 

Rw=Radius of well & sand pack .5 FEET 

Pa = Atmosphere pressure 1.0 ATM 

Pr= Absolute pressure at MW-3 .9959 ATM 

Pw= Absolute pressure at PW-5 .7989 ATM 

RI = Radius of Influence 12.60 FEET 

Figure 30 represents the vacuum ROI for well PW-5 in graphical form. 

The water and product levels were recorded and the piezometric level was calculated for 
the surrounding wells to determine the impact of vacuum and product pumping on the 
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water table. The piezometric water surface at UGW-1 began at 13.88 feet TOC and 
ended at 14.27 feet TOC, dropping 0.39 feet. The piezometric water surface at MW-3 
started at 14.59 feet TOC and lowered 0.29 feet to 14.88 feet TOC. At PW-3, the 
piezometric water surface dropped 0.11 feet, beginning at 18.16 feet TOC and ending at 
18.27 feet TOC. The data is presented in Table 17 and Figure 33. 

3.3 EVALUATION OF STAGE 1WO TEST 

3.3.1 PRODUCT RECOVERY RATES 

The product recovery rates were recorded at seven wells with 3 to 4 inches Hg applied 
vacuum at the wellheads. The total liquid recovery rate was 267 gpd and the product 
recovery rate was 79 gpd as recorded at the wellheads. If the system, as tested, was 
allowed to operate at these rates for 1 year and assuming product would freely migrate 
towards the capture zones, potentially 28,700 gallons of product would be recovered. This 
represents a 420% increase in product recovery over the "product only" system while 
reducing the recovered water to product ratio by 75%. Table 35 presents the recovery 
rates for individual wells. 

3.3.2 CAPTURE ZONE 

The following tables represent possible capture zones as shown by the difference of the 
piezometric levels while testing the 7 recovery wells. The shape of the capture zone is 
not radially symmetric around the respective test wells, but rather as eccentric as the 
patterns of highly fractured rock. The data below is presented in feet below grade. 

PW -1 Stage 2 Test 

Product 
Starting Ending Piezometric Thickness Distance 
Piezometric Piezometric Drawdown in Decrease in from PW-1 

Well No. Depth in feet Depth in feet feet feet in feet 

PW-1 10.99 10.16 ++0.83 0.0 

MW-2 11.80 13.97 2.17 ++0.49 5.8 

PW-2 12.34 13.41 1.07 ++0.43 7.0 

UGW-22 10.70 11.82 1.12 0.01 10.0 

UGW-5 12.79 1]..95 0.16 0.05 5.0 

++indicates an increase in the product thickness in (ft.) or rise in the piezometric level 
(ft.) 
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PW-4 Stage 2 Test 

Starting 
Piezometric Ending Piezometric 

Well No. Depth in feet Depth in feet 

PW-4 14.28 12.89 

PW-6 16.47 16.37 

PW-5 19.44 19.31 

PW-3 18.26 18.28 

MW-4 13.66 13.59 

MW-3 14.97 14.72 

UGW-1 14.19 13.90 

Piezometric 
Drawdown in 
feet 

++1.39 

++0.10 

++0.13 

0.02 

++0.07 

++0.25 

++0.29 

TERRAVAC 

Product 
Thickness Distance 
Decrease in from PW-4 
feet 

++1.14 

++0.06 

++0.07 

0.0 

0.17 

0.20 

NA 

in feet 

35 

31 

30 

19 

27 

24 

++indicates an increase in the product thickness in (ft.) or rise in the piezometric level. 

PW -5 Stage 2 Test 

Product 
Starting Piezometric Thickness Distance 
Piezometric Ending Piezometric Drawdown in Decrease in from PW-

Well No. Depth in feet Depth in feet feet feet 5 in feet 

PW-5 18.95 19.38 0.43 ++0.01 

PW-6 16.35 16.54 0.19 ++0.07 9 

PW-3 18.16 18.27 0.11 0.0 13 

MW-3 14.59 14.88 0.29 ++0.05 11 

UGW-1 13.88 14.27 0.39 0.31 8 

MW-4 13.55 13.63 0.08 ++0.02 5 

++indicates an increase in the product thickness in (ft.) or rise in the piezometric level. 

.. 
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TEST WELL: PW-2 MONITOR WELL: PW-1 

r= Distance from monitor well 7 FEET 

Rw= Radius of well & sand pack .5 FEET 

Pa= Atmosphere pressure l.O ATM 

Pr= Absolute pressure at PW-1 .9977 ATM 

Pw= Absolute pressure at PW-2 .8517 ATM 

RI = Radius of Influence 7.70 FEET 

TEST WELL: PW-2 MONITOR WELL: MW-1 

r=Distance from monitor well 10.25 FEET 

Rw= Radius of well & sand pack .5 FEET 

Pa= Atmosphere pressure l.O ATM 

Pr= Absolute pressure at MW-1 .9977 ATM 

Pw= Absolute pressure at PW-2 .8490 ATM 

RI = Radius of Influence 11.40 FEET 

TEST WELL: PW-2 MONITOR WELL: UGW-22 

r= Distance from monitor weii 20.75 FEET 

Rw= Radius of weii & sand pack .50 FEET 

Pa= Atmosphere pressure l.O ATM 

Pr= Absolute pressure at UGW-22 .9986 ATM 

Pw= Absolute pressure at PW-2 .8490 ATM 

RI = Radius of Influence 23.10 FEET 

... 
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TERRAVAC 
entrainment process is used to recover groundwater, product and vapors simultaneously. 
Free product recovery is optimized by adjusting the depth of the entrainment hoses so 
they recover as much of the product and vapor and as little of the groundwater as 
possible. 

4.2 SYSTEM CONSTRUCTION 

The construction of the Stage 3 test consisted of the removal of the pneumatic recovery 
system and the installation of the vacuum entrainment, product recovery system along 
with the product interface probes at each wellhead in seven wells. 

4.3 STAGE 3 OPERATIONS 

Each of the product recovery wells were tested individually for water levels, product 
levels, wellhead vacuum, and air flow. Water and product levels were recorded at each 
well before the entrainment operations began and during entrainment elevation. The 
wellhead vacuum used during this phase ranged from 1.0 inches Hg to 3.5 inches Hg. 
Air flow was observed up to 17.5 scfm. Several surrounding wells were monitored during 
each well test to evaluate the change in piezometric level. MW -1 and PW -5 are discussed 
in the Section 4.3.1 and 4.3.2 as examples of the testing operations. The product recovery 
rates where recorded for each well and ranged 0 to 45 gpd per well. The complete data 
set for product recovery is presented in Table 59. 

4.3.1 MW-1 

The product thickness in MW -1 was approximately 1.17 feet before startup and was 
reduced to 0.05 feet within the first hour of operations. The product thickness increased 
0.63 feet after 6. 75 hours of stopping operations. The vacuum at the wellhead was 3.5 
inches Hg. The air flow was not recorded, because MW -1 was a small diameter well and 
could not be fitted for airflow measurement during entrainment. The piezometric water 
surface in MW-1 began at 12.99 feet TOC, then was lowered to 14.53 feet TOC within 
one hour after the vacuum at the well head was stopped, which implies that the vacuum 
had significant capacity to lift fluid from the wells. The water and product level was not 
recorded during entrainment operations because measurement probe would not pass by 
the entrainment tube in the 2 inch well casing. The test was conducted for 7.75 hours. 
The data is presented in Table 54 and Figure 51. 

The product recovery rate was recorded over an 1 hour period at the separator at 45 
gpd. The water produced during recovery rate test was 44.60 gpd. The product recovery 
rate for MW-1 is presented in Table 55. 

The water and product levels were monitored in several nearby wells to calculate the 
piezometric level. This data is represented in Table 56 and Figure 52. The greatest effect 
was observed at PW-2, where the piezometric surface rose 0.20 feet. Other wells 
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radially symmetric around the respective test wells, but rather is eccentric, typical of the 
patterns associated with highly fractured rock. 

PW -1 Stage 3 Test 

Product 
Starting Ending Piezometric Thickness Distance 
Piezometric Piezometric Drawdown in Decrease in from PW-1 in 

Well No. Depth in feet Depth in feet feet feet feet 

PW-1 10.83 15.10 4.27 0.0 

MW-1 13.97 13.83 ++0.14 ++0.08 17 

UGW-22 10.89 10.91 ++0.02 0.01 10 

MW-2 12.92 12.87 ++0.05 0.06 5.8 

PW-2 15.2 15.18 ++0.02 NA 7 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 

PW-2 Stage 3 test 

Product 
Starting Ending Piezometric Thickness Distance 
Piezometric Piezometric Drawdown in Decrease in from PW-2 

Well No. Depth in feet Depth in feet feet feet in feet 

PW-2 16.98 15.20 ++1.78 0.14 

PW-1 10.83 10.83 0 0.0 7 

MW-2 11.38 12.18 0.8 ++0.29 5.8 

MW-1 14.15 13.55 ++0.6 ++0.04 10.25 

UGW-22 10.78 10.87 0.09 0.01 20.75 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface . 

... 
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PW -3 Stage 3 Test 

Product 
Starting Ending Piezometric Thickness Distance 
Piezometric Piezometric Depth Drawdown in Decrease in from PW-3 

Well No. Depth in feet in feet feet feet in feet 

PW-3 15.67 15.60 ++0.07 0.27 

PW-6 13.68 13.7 0.02 ++0.04 9 

PW-5 15.44 15.44 0 ++0.08 13 

MW-4 13.24 13.24 0 ++0.02 15 

UGW-1 12.67 12.72 0.05 0.0 8 

MW-3 13.02 13.06 0.04 0.12 3 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 

PW -4 Stage 3 Test 

Product 
Starting Ending Piezometric Thickness Distance. 
Piezometric Piezometric Depth Drawdown in Decrease in from PW-4 

Well No. Depth in ft inft feet feet in feet 

PW-4 13.91 14.46 0.55 0.50 

PW-5 16.67 16.52 ++0.15 ++0.01 24 ft 

PW-6 16.69 16.55 ++0.14 ++0.08 35 ft 

PW-3 15.7 15.76 0.06 ++0.02 30 ft 

MW-4 13.33 13.31 ++0.02 0.03 19 ft 

UGW-1 13.6 13.56 ++0.04 ++0.01 24 ft 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 
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PW -5 Stage 3 Test 

Product 
Starting Ending Piezometric thickness Distance 
Piezometric Piezometric Depth Drawdown in Decrease in from PW-5 

Well No. Depth in feet in feet feet feet in feet 

PW-5 15.89 16.67 0.78 0.49 

PW-6 17.42 16.7 ++0.72 0.01 9 

PW-3 15.67 15.75 0.08 ++0.04 13 

MW-3 14.18 14.23 0.05 ++0.06 11 

UGW-1 13.55 13.6 0.05 ++0.02 5.5 

MW-4 13.46 13.33 ++0.13 0.01 5 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 

PW -6 Stage 3 Test 

Product 
Starting Ending Piezometric Thickness Distance. 
Piezometric Piezometric Depth Drawdown in Decrease in from PW-6 

Well No. Depth in feet in feet feet feet in feet 

PW-6 16.77 17.58 0.81 0.46 

PW-5 16.45 16.89 0.44 +0.09 9 

PW-3 15.81 15.82 0.01 0.25 9 

MW-4 13.4 13.48 0.08 0.68 17 

UGW-1 13.61 14.93 1.32 0.02 14 

MW-3 14.37 15.9 1.53 0.12 11 

+ + indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 
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MW -1 Stage 3 Test 

Starting 
Piezometric 

Well No. Depth in feet 

MW-1 12.99 

MW-2 11.84 

PW-1 10.88 

UGW-22 10.8 

PW-2 16.98 

Ending 
Piezometric Depth 
in feet 

13.53 

11.83 

10.83 

10.79 

16.78 

TERRAVAC 

Product 
Piezometric Thickness Distance 
Drawdown in Decrease in from MW-
feet feet 1 in feet 

0.54 0.54 

++0.01 0.0 24 

++0.05 0.0 21 

++0.01 0.0 20.5 

++0.2 ++0.32 10.25 

++indicates an increase in the product thickness in (ft.) or rise in piezometric surface. 

The data show a lowering of the piezometric level at the monitoring wells of tests PW-2, 
PW-3, PW-5 and PW-6 as a result of the simultaneous recovery of water, product and 
vapors from the vacuum entrainment operations of Stage 3. Interesting discrepancies 
occurred while operating wells PW -1, PW -6 and MW -1 wherein the majority of the 
piezometric levels rose during the operation. This phenomena might be explained by the 
relatively greater distance between the test wells and the monitoring points in these three 
cases such that these small changes in piezometric levels simply represent the natural 
fluctuations in the water tables. 

4.5 STAGE 3 CONCLUSIONS 

The Stage 3 recovery system provides the most productive free product recovery at this 
site. The yearly expected product recovery rate is 49,100 gallons of product with the 
tested system, assuming the constant migration of the product into the capture zones. 
Based on the estimated spill volume of 243,000 gallons, it would take 5 years or more to 
recover the total volume. 

5.0 FINAL CONCLUSIONS AND RECOMMENDATIONS 

Figure 53 and Table 57 depict comparisons of the three test stages. Product recovery 
rate in Stage 3 using 3-phase vacuum entrainment was 800% greater than Stage 1 and 
70% greater than Stage 2. Stage 2 product recovery rate was 420% greater than Stage 1. 
Formal delineation of capture 1tones are inconclusive due to the heterogenieties and 
natural fluctutations in the water table. By comparing the free product production 
ratio's, in the table below, the Stage 3 process of Three Phase Entrainment Extraction is 
more efficient in capturing and more effective in recovering the product with less water 
than either of the other systems tested. 
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FREE PRODUCT PRODUCTION RATIO 

GALLONS PER DAY 
FREE PRODUCf GALLONS PER DAY PRODUCf 

STAGE PRODUCTION WATER PRODUCTION PRODUCTION RATIO 

STAGE 1 15 121 11 % 

STAGE 2 79 188 30 % 

STAGE 3 135 265 34 % 

The Stage 3 vacuum system also effectively removes contaminated groundwater 
simultaneously with free product and vapors from the soil. As the vacuum system 
extracts hydrocarbon vapors from above the water table, air is drawn into the soil to 
replace the vapors. With the air comes oxygen which further stimulates the natural 
biodegradation of hydrocarbons that is occurring on the site. In addition, the effect of 
the vacuum radius of influence during Stage 3 was effective to volatilize and recover 
many residual hydrocarbons that remain behind in the fractures when product only 
recovery systems are used. 

Thus, Terra Vac's vacuum enhanced product recovery system, TPEE, demonstrated 
here, not only increase product recovery rates by 800%, it effects a complete cleanup of 
soil and groundwater. 

The product recovery rate of the wells tested in Stage 3 was an average of 19 gpd per 
well. If vacuum entrainment extraction was used in the 7 test wells along with the 9 
other wells where the product thickness was greater than 0.10 feet, potentially 307 gpd 
(16 wells at 19 gpd average) would be recovered. If the operations maintained this 
recovery rate for 1 year, then about 112,100 gallons of liquid product could be recovered. 

Therefore, vacuum entrainment is recommended on an expanded scale to include all 
wells on site that have greater than 0.01 feet of free product. Further consideration 
should be given to installing additional wells at the proper spacing throughout the free 
product area so that effective cleanup of the product could be accomplished. Based on 
results of this test and previous work it is likely that complete cleanup of the free 
product could be accomplished within 12 to 18 months using the Three Phase 
Entrainment Extraction system. 
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TOW WAY FUEL FACILITY 
PW- 1 STAG E TH REE TEST 

FIGURE 39 
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NAVY TOW WAY FUEL FACILITY 
PW-2 STAG E TH REE CAPTU R E  ZON E  

FIGURE 42 
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NAVY TOW WAY F U EL FACILITY 

PW-3 STAG E TH REE TEST 
FIGURE 43 
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NAVY TOW WAY F U EL FAC ILITY 

PW-3 STAGE THREE CAPTU RE ZON E  
FIGURE 44 
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TABLE 49 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-5 PRODUCT RECOVERY RATES 
TV PROJECT # 1 1 0234 

STAGE 3 

SEP TANK SEP TANK 

TERRA VAC 

RUN PRODUCT WATER PRODUCT PRODUCT PRODUCT PRODUCT WATER 

DATE TIME HOURS LEVEL It LEVEL It THICKNESS f GALLONS GPH GPO GPO 

18-0ct-95 �1�3=:: 1-=o----=.:..::..:;o:=-:-=-
-=:..:.:
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1 8-0ct-95 1 5: 13  2.05 5.36 5.44 0.08 7.44 0 

? � d P 1  l t'IIR 1  

0 1 0.9  



WELL 

NUMBER 

PW-6 
PW-3 
MW-3 

UGW-1 
MW-4 
PW-5 
PW-6 
PW-3 
MW-4 

UGW-1 
MW-3 
PW-6 
PW-3 
MW-3 

UGW-1 
MW-4 
PW-5 

TABLE 50 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-5 CAPTURE ZON E  DATA 
TV PROJECT # 1 1 0234 

STAGE 3 

RUN PRODUCT WATER PRODUCT 

TERRA VAC 

PIEZOMETRIC 

DATE TIME HOURS LEVEL It LEVEL It THICKNESS ft SURFACE ft 
1 8-0ct-95 1 3:02 0.03 -17.41 -17.44 0.03 -17.42 
1 8-0ct-95 1 3:02 0.03 -1 5.66 -1 5.71 0.05 -1 5.67 
1 8-0ct-95 1 3:02 0.03 -1 3.97 -15.03 1 .06 -14. 1 8  
1 8-0ct-95 1 3:02 0.03 -1 3.38 -14.23 0.85 -13.55 
1 8-0ct-95 1 3:02 0.03 -13.41 -1 3.67 0.26 -1 3.46 
1 8-0ct-95 1 3: 1 0  0. 1 7  START 
1 8-0ct-95 14:01 1 .01 -1 7.02 -1 7.45 0.43 -17. 1 1 
1 8-0ct-95 1 4:01 1 .01 -1 5.73 -1 5.81 0.08 -15.75 
1 8-0ct-95 1 4:01 1 .01 -1 3.37 -1 3.59 0.22 -13.41 
1 8-0ct-95 1 4:01 1 .01 -1 3.40 -14.22 0.82 -13.56 
1 8-0ct-95 1 4:01 1 .01 -14.00 -1 5.06 1 .06 -14.21 
1 8-0ct-95 1 5:08 2.1 3  -16.70 -1 6.72 0.02 -1 6.70 
1 8-0ct-95 1 5:08 2.1 3  -15.73 -1 5.82 0.09 -1 5.75 
1 8-0ct-95 1 5:08 2.1 3 -1 4.01 -1 5.1 3 1 .12  -14.23 
1 8-0ct-95 1 5:08 2.1 3  -13.43 -14.3 0.87 -1 3.60 
1 8-0ct-95 1 5:08 2.1 3  -1 3.28 -1 3.53 0.25 -13.33 
1 8-0ct-95 1 5: 1 3  2.33 STOP 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



DATE TIME 

17-0ct-95 08:20 
1 8-0ct-95 08:31 
1 8-0ct-95 1 0: 16  
1 8-0ct-95 1 0:37 
1 8-0ct-95 1 0:40 
18-0ct-95 1 1 :00 
18-0ct-95 1 1 :35 
1 8-0ct-95 12:48 

TABLE 51 
US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-6 ENTRAINMENT TEST 
TV PROJECT # 1 1 0234 

STAGE 3 

RUN PRODUCT WATER PRODUCT PIEZOMETRIC WELLHEAD 

HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft VACUUM 

0.00 -16.68 -17.14 0.46 -16.77 0.00 
24. 1 8  -15.46 -1 7.69 2.23 -15.91 0.00 
25.93 -15.52 -1 7.79 2.27 -1 5.97 0.00 
26.28 -15.61 -1 7.85 2.24 -16.06 0.00 
26.33 START 1 .00 
26.67 -1 7.55 -1 7.55 0.00 -1 7.55 1 .00 
27.25 -17.58 -1 7.58 0.00 -1 7.58 1 .00 
28.47 -1 7.58 -1 7.58 0.00 -1 7.58 1 .00 

TERRA VAC 

DEL TA-P 

0.125 
0.125 
0.125 
0.125 

SCFM 
AIR 

FLOW 

1 7.5 
1 7.5 
1 7.5 
1 7.5 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



DATE TIME 
1 8-0ct-95 1 0:40 

1 2:52 

TABLE 52 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-6 PRODUCT RECOVERY RATES 
TV PROJECT # 11 0234 

STAGE 3 
SEP TANK SEP TANK 

RUN PRODUCT WATER PRODUCT PRODUCT 

HOURS LEVEL ft LEVEL ft THICKNESS ft GALLON S  

5.41 5.45 0.04 3.72 
2.2 5.37 5.45 0.08 7.44 

TERRA VAC 

PRODUCT PRODUC WATER 

GPH GPD GPD 

1 .69 40.6 0 



WELL 

NUMBER 

PW-5 
PW-3 
MW-4 
UGW-1 
MW-3 
PW-6 
PW-5 
PW-3 
MW-4 
UGW-1 
MW-3 
PW-5 
PW-3 
MW-4 
UGW-1 
MW-3 
MW-4 
UGW-1 
MW-3 
PW'-3 

TABLE 53 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-6 CAPTURE ZONE DATA 

TV PROJECT # 1 1 0234 

STAGE 3 

RUN PRODUCT WATER PRODUCT 

TERRA VAC 

PIEZOMETRIC 

DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

1 7-0ct-95 08:20 0 -16.35 -16.83 0.48 -16.45 
1 7-0ct-95 08:20 0 -1 5.75 -16.05 0.30 -1 5.81 
1 7-0ct-95 08:20 0 -13.21 -14.1 7  0.96 -13.40 
1 7-0ct-95 08:20 0 -1 3.43 -14.31 0.88 -1 3.61 
1 7-0ct-95 08:20 0 -14.13 -1 5.32 1 . 1 9  -14.37 
1 8-0ct-95 1 0:40 26.33 START 
1 8-0ct-95 1 1 :01 26.68 -1 5.89 -16.45 0.56 -16.00 
1 8-0ct-95 1 1 :01 26.68 -1 5.66 -1 5.69 0.03 -1 5.67 
1 8-0ct-95 1 1 :01 26.68 -13.45 -13.73 0.28 -1 3.51 
1 8-0ct-95 1 1 :01 26.68 -1 3.41 -14.28 0.87 -1 3.58 
1 8-0ct-95 1 1 :01  26.68 -14.01 -1 5 . 16  1 . 1 5  -14.24 
1 8-0ct-95 1 1 :36 27.27 -1 5.88 -16.44 0.56 -1 5.99 
1 8-0ct-95 1 1 :36 27.27 -1 5.68 -1 5.73 0.05 -1 5.69 
1 8-0ct-95 1 1 :36 27.27 -1 3.44 -1 3.73 0.29 -1 3.50 
1 8-0ct-95 1 1 :36 27.27 -1 3.4 -14.27 0.87 -1 3.57 
1 8-0ct-95 1 1 :36 27.27 -13.99 -1 5. 1 2  1 .1 3  -14.22 
1 8-0ct-95 12:45 28.42 -1 3.42 -1 3.70 0.28 -13.48 
1 8-0ct-95 12:45 28.42 -1 3.38 -1 4.24 0.86 -1 3.55 
1 8-0ct-95 12:45 28.42 -1 3.97 -1 5.04 1 .07 -14.1 8 
1 8-0ct-95 12:45 28.42 -1 5.73 -1 5.78 0.05 -1 5.74 

-1 5.86 -16.43 0.57 -1 5.97 PW-5 1 8-0ct-95 1 2:45 28.42 
NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



TERRA VAC 
TABLE 54 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

MW-1 ENTRAINMENT TEST 

TV PROJECT # 1 1 0234 
STAGE 3 

SCFM 
RUN PRODUCT WATER PRODUCT PIEZOMETRI WELL HEAD TOTAL TOTAL AIR 

DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft VACUUM DEL TA-P VAC FLOW 

1 7-0ct-95 08:20 0.00 -12.76 -1 3.93 1 . 1 7  -12.99 0 0.0 
1 7-0ct-95 09: 1 5  0.92 START 3.5 NA 4 
1 7-0ct-95 1 0: 1 5  1 .92 -14.52 -14.57 0.05 -14.53 0 
1 7-0ct-95 1 0: 1 5  1 .92 STOP 
1 7-0ct-95 1 8:00 9.67 -1 3.4 -14.03 0.63 -1 3.53 0 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



RUN 

DATE TIME HOURS 

1 8-0ct-95 09:1 5 
1 0: 1 5  1 

TABLE 55 
US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
MW-1 PRODUCT RECOVERY RATE 

TV PROJECT # 1 1 0234 
STAGE 3 

SEP TANK SEP TANK 

PRODUCT WATER PRODUCT PRODUCT PRODUCT 

LEVEL ft LEVEL tt THICKNESS ft GALLONS GPH 

5.89 5.95 0.06 5.58 
5.85 5.93 0.08 7.44 1 .86 

TERRA VAC 

PRODUCT WATER 

GPO GPO 

44.6 44.6 

' 

\ \ 



TABLE 57 
US NAVY 

TERRA VAC 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
ALL WELLS PRODUCT RECOVERY RATES 

lV PROJECT # 1 10234 
ALL STAGES 

STAGE STAGE 
WELL ONE TWO 
NUMBER PRODUCT GPO PRODUCT GP 

PW-1 2.2 0.5 
PW-2 0.0 28.1  
PW-3 0.7 6.7 
PW-4 2.4 8.9 
PW-5 4.1 7.9 
PW-6 3.4 1 1 .3 
MW-1 2.2 1 5.4 

TOTAL 1 5. 1  78.7 

GPO = GALLONS PER DAY 

STAGE 
THREE 

PRODUCT G P  
1 3.2 
0.0 

14.9 
21 .4 
0.0 

40.6 
44.6 
1 34.6 



1ERRA VAC 
TABLE 58 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

WATER AND PRODUCT LEVEL DATA 
TV PROJECT # 1 1 0234 

WELL DATE PRODUCT WATER PRODUCT PIEZOMETRI 
NUMBER 1 995 TIME LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 
UGW-1 21-0ct 09:45 -1 3.35 -13.68 0.33 -1 3.42 
UGW-2 20-0ct 14:50 -55.64 -56.50 0.86 -55.81 
UGW-3 20-0ct 1 5:51 -21 .56 -21 .97 0.41 -21 .64 
UGW-4 20-0ct 1 5:57 -14.95 -24.20 9.25 -16.80 
UGW-5 21 -0ct 1 0: 1 0  -12.30 -12.39 0.09 -12.32 
UGW-6 22-0ct 08:57 -10.1 7  -1 0.1 7  0.00 -1 0. 1 7  
UGW-7 22-0ct 08:58 -7.82 -7.82 0.00 -7.82 
UGW-8 22-0ct 08:59 -7.32 -7.32 0.00 -7.32 
UGW-9 22-0ct 09:07 -7.73 -7.73 0.00 -7.73 

UGW-1 0 22-0ct 09:00 -9. 1 1  -9.1 1 0.00 -9. 1 1 
UGW-1 1 22-0ct 09:02 -8.70 -8.70 0.00 -8.70 
UGW-12 20-0ct 1 6:45 -9.80 -1 9.95 1 0 . 1 5  -1 1 .83 
UGW-1 3 20-0ct 16:30 -1 1 .45 -1 9.76 8.31 -1 3. 1 1 
UGW-14 22-0ct 08:51  -1 5.93 -1 5.93 0.00 -1 5.93 
UGW-1 5 22-0ct 08:53 -1 1 .67 -1 1 .67 0.00 -1 1 .67 
UGW-16 22-0ct 09:03 -12.68 -12.68 0.00 -12.68 
UGW-17 20-0ct 16:21 -1 1 .22 -1 5.93 4.71 -12. 1 6  
UGW-18 22-0ct 09:04 -13.12 -1 3.1 2  0.00 -1 3. 1 2  
UGW-1 9 20-0ct 16: 1 6  -1 1 .77 -14.45 2.68 -12.31 
UGW-20 22-0ct 08:55 -1 1 .46 -1 1 .46 0.00 -1 1 .46 
UGW-21 21 -0ct 1 5:00 -1 3.56 -1 3.56 0.00 -1 3.56 
UGW-22 21 -0ct 1 0: 1 0 -1 1 .35 -1 1 .37 0.02 -1 1 .35 
UGW-23 22-0ct 08:50 -64. 1 1  -64. 1 1  0.00 -64. 1 1  
UGW-24 22-0ct 08:45 -75.30 -75.31 0.01 -75.30 
UGW-25 20-0ct 1 5:05 -50.27 -51 .95 1 .68 -50.61 
UGW-26 22-0ct 09:05 -8.35 -8.35 0.00 -8.35 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (T 



TABLE 59 
STAGE 3 

US NAVY 

TERRA VAC 

TOW WAY FUEL FACILITY 
ROOSEVELT ROADS, PUERTO RICO 

PRODUCT RECOVERY RATES 

WELL 
NUMBER 
PW-1 
PW-2 
PW-3 
PW-4 
PW-5 
PW-6 
MW-1 
TOTAL 

TV PROJECT # 1 1 0234 

PRODUCT PRODUCT WATER 
DATE GPH GPO GPO 
1 8-0ct-95 0.55 1 3.2 1 1 0.4 
1 8-0ct-95 0.00 0.0 56. 1 
1 8-0ct-95 0.62 14.9 0 
1 8-0ct-95 0.89 21 .4 42.5 
1 8-0ct-95 0.00 0.0 1 0.9 
1 8-0ct-95 1 .69 40.6 0 
1 8-0ct-95 1 .86 44.6 44.6 
1 8-0ct-95 5.61 1 34.6 264.5 



DATE TIME 

1 8-0ct-95 1 3:00 
1 8-0ct-95 1 3: 1 0 
1 8-0ct-95 1 3: 15  
1 8-0ct-95 14:03 
1 8-0ct-95 1 5: 1 0  
1 8-0ct-95 1 5: 1 3  
1 8-0ct-95 1 5:20 

RUN 

TABLE 48 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-5 ENTRAINMENT TEST 

TV PROJECT # 1 1 0234 

STAGE 3 

PRODUCT WATER PRODUCT PIEZOMETRI WELLHEAD 

HOURS LEVEL It LEVEL It THICKNESS f SURFACE It VACUUM 

0.00 -1 5.79 -16.31 0.52 -15.89 0.00 
0.1 7  ON 1 .00 
0.25 -16.6 -1 6.60 0.00 -16.60 1 .00 
1 .05 -1 6.64 -16.64 0.00 -16.64 1 .00 
2.1 7  -1 6.64 -16.64 0.00 -16.64 1 .00 
2.22 OFF 0.00 
2.33 -1 6.66 -16.69 0.03 -16.67 0.00 

TERRAVAC 

SCFM 
AIR 

DEL TA-P FLOW 

0.00 0.0 
0.1 25 1 7.5 
0. 1 25 1 7.5  
0.125 1 7.5 
0.1 25 1 7.5 
0.00 0.0 
0.00 0.0 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



WELL 

NUMBER 

PW-5 
PW-6 
PW-3 
MW-4 

UGW-1 
PW-4 
PW-3 
PW-6 
PW-5 
MW-4 

UGW-1 
MW-3 
PW-4 

DATE 

TABLE 47 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-4 CAPTURE ZONE DATA 
TV PROJECT # 1 1 0234 

STAGE 3 

RUN PRODUCT WATER PRODUCT 

TERRA VAC 

PIEZOMETRIC 

1 8-0ct-95 TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 
1 8-0ct-95 1 5:20 6.83 -16.66 -1 6.69 0.03 -16.67 
1 8-0ct-95 1 5:20 6.83 -16.59 -1 7.08 0.49 -1 6.69 
1 8-0ct-95 1 5:20 6.83 -1 5.69 -1 5.75 0.06 -1 5.70 
1 8-0ct-95 1 5:20 6.83 -1 3.28 -1 3.52 0.24 -1 3.33 
1 8-0ct-95 1 5:20 6.83 -1 3.43 -1 4.29 0.86 -1 3.60 
1 8-0ct-95 1 5:28 6.97 START 
1 8-0ct-95 16:25 7.92 -1 5.74 -1 5.82 0.08 -1 5.76 
1 8-0ct-95 1 6:25 7.92 -1 6.44 -1 7.01 0.57 -1 6.55 
1 8-0ct-95 1 6:25 7.92 -1 6.51 -1 6.55 0.04 -1 6.52 
1 8-0ct-95 1 6:25 7.92 -13.27 -1 3.48 0.21 -1 3.31 
1 8-0ct-95 1 6:25 7.92 -1 3.39 -14.26 0.87 -1 3.56 
1 8-0ct-95 1 6:25 7.92 -1 3.98 -1 5.08 1 . 1 0  -1 4.20 
1 8-0ct-95 16:31 8.02 STOP 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



DATE TIME 
1 7-0ct-95 14:25 
1 7-0ct-95 1 5: 1 5  
17-0ct-95 16:07 

TABLE 38 
STAGE 3 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-1 PRODUCT RECOVERY RATES 

TV PROJECT # 1 1 0234 

SEP TANK SEP TAN K  

RUN PRODUCT WATER PRODUCT PRODUCT 

TIME LEVEL It LEVEL ft THICKNESS It GALLONS 

0.12 5.77 5.85 0.08 7.44 
0.95 5.71 5.79 0.08 7.44 
1 .82 5.61 5.70 0.09 8.37 

TERRA VAC 

PRODUCT PRODUCT WATER 

GPH GPO GPO 

0 0 0 
0 0 140.48 

0.55 1 3.20 1 1 0.37 



DATE TIME 
1 7-0ct-95 08:20 
1 7-0ct-95 10 :25 
1 7-0ct-95 1 0:32 
1 7-0ct-95 10 :34 
1 7-0ct-95 1 1 :07 
1 7-0ct-95 1 1 :57 
1 7-0ct-95 1 3:31 
1 7-0ct-95 1 3:43 
1 7-0ct-95 1 4:01 
1 7-0ct-95 14:22 

TABLE 39 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-2 ENTRAINMENT TEST 

TV PROJECT # 1 1 0234 
STAGE 3 

TERRA VAC 

SCFM 
RUN PRODUCT WATER PRODUCT PIEZOMETRI WELL HEAD TOTAL TOTAL AIR 

HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft VACUUM DEL TA-P VAC FLOW 

0.00 -1 6.93 -1 7.1 8 0.25 -16.98 0.00 
2.08 -1 3.88 -14.12 0.24 -1 3.93 0.00 
2.20 START 0.00 2.00 0.1 0 5.00 1 5.36 
2.23 -14.06 -1 4.06 0.00 -1 4.06 2.00 0.1 0 5.00 1 5.36 
2.78 -14.06 -14.06 0.00 -14.06 2.50 0. 1 0  5.00 1 5.22 
3.62 -14.08 -14.08 0.00 -1 4.08 2.50 0.1 0  5.00 1 5.22 
5. 1 8  -1 4.05 -1 4.05 0.00 -14.05 3.00 0.1 3 5.00 1 6.86 
5.38 STOP 
5.68 -1 5.06 -1 5.1 1 0.05 -1 5.07 0.00 
6.03 -1 5. 1 8  -1 5.29 0. 1 1  -15.20 0.00 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



DATE llME 
1 7  -Oct-95 1 0:32 
1 7-0ct-95 13 :43 

TABLE 40 

US NAVY 

TOW WAY FUEL FACILITY 
ROOSEVELT ROADS, PUERTO RICO 

PW-2 PRODUCT RECOVERY RATE 
TV PROJECT # 1 1 0234 

STAGE 3 
SEP TANK SEP TANK 

RUN PRODUCT WATER 

HOURS LEVEL rt LEVEL ft 
0 5.85 5.93 

3.1 8  5.77 5 .85 

PRODUCT PRODUCT 

THICKNESS ft GALLONS 

0.08 7.44 
0.08 7.44 

PRODUCT 

GPH 

0 

TERRA VAC 

PRODUC WATER 

GPO GPO 

0 56.1 



TERRA VAC 
TABLE 41 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-2 CAPTURE ZONE DATA 

TV PROJECT # 1 1 0234 

STAGE 3 
WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 

NUMBER DATE TIME HOURS LEVEL ft LEVEL It THICKNESS It SURFACE It 

r PW-1 1 7-0ct-95 1 0:26 2.1 0  -1 0.83 -1 0.83 0.00 -1 0.83 
MW-2 1 7-0ct-95 1 0:26 2. 1 0  -1 1 .74 -12. 1 9  0.45 -1 1 .38 
MW-1 1 7-0ct-95 1 0:26 2.1 0  -14.45 -14.83 0.38 -14 . 15  
MW-1 1 7-0ct-95 1 1 :03 2.72 -14.49 -14.89 0.40 -14. 1 7  

UGW-22 1 7-0ct-95 1 1 :03 2.72 -1 0.78 -1 0.78 0.00 -1 0.78 
MW-2 1 7-0ct-95 1 1 :03 2.72 -1 1 .91 -12.51 0.60 -1 1 .43 
PW-1 1 7-0ct-95 1 1 :03 2.72 -10.83 -1 0.83 0.00 -1 0.83 
MW-2 1 7-0ct-95 1 1 :53 3.55 -12.26 -1 3.00 0.74 -1 1 .67 

I' UGW-22 1 7-0ct-95 1 1 :53 3.55 -1 0.81 -1 0.81 0.00 -1 0.81 
MW-1 1 7-0ct-95 1 1 :53 3.55 -14.23 -14.60 0.37 -1 3.93 
PW-1 1 7-0ct-95 1 1 :53 3.55 -1 0.83 -1 0.83 0.00 -1 0.83 
PW-1 1 7-0ct-95 13:32 5.20 -1 0.83 -1 0.83 0.00 -1 0.83 
MW-2 1 7-0ct-95 1 3:32 5.20 -12.77 -1 3.53 0.76 -12. 1 6  

UGW-22 1 7-0ct-95 13:32 5.20 -1 0.88 -1 0.89 0.01 -1 0.87 
MW-1 1 7-0ct-95 1 3:32 5.20 -1 3.96 -1 4.39 0.43 -1 3.62 

UGW-5 1 7-0ct-95 1 3:32 5.20 -12.91 -1 2.94 0.03 -12.89 
MW-2 1 7-0ct-95 13:42 5.37 -12.82 -1 3.59 0.77 -12.20 
MW-2 1 7-0ct-95 14:03 5.72 -1 2.80 -1 3.56 0.76 -12. 1 9  
MW-1 1 7-0ct-95 14:03 5.72 -1 3.92 -1 4.34 0.42 -1 3.58 
MW-1 1 7-0ct-95 14:18 5.97 -1 3.89 -14.31 0.42 -1 3.55 

UGW-5 1 7-0ct-95 14 : 18  5.97 -1 0.89 -1 0.91 0.02 -1 0.87 
MW-2 1 7-0ct-95 1 4:18 5.97 -12.77 -13.51 0.74 -12. 1 8  
PW-1 1 7-0ct-95 14:18 5.97 -1 0.83 -1 0.83 0.00 -1 0.83 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



TABLE 43 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-3 PRODUCT RECOVERY RATES 

lV PROJECT # 1 1 0234 
STAGE 3 

SEP TAN K  SEP TANK 

TERRA VAC 

RUN PRODUCT WATER PRODUCT PRODUCT PRODUCT PRODUC WATER 

DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft GALLONS GPH GPO GPO 

1 8-0ct-95 09:00 0 5.42 5.45 0.03 2.79 0 0 
1 8-0ct-95 1 0:30 1 .5 5.41 5.45 0.04 3.72 0.62 1 4.9 0 



TERRA VAC 
TABLE 44 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-3 CAPTURE ZONE DATA 

TV PROJECT # 1 1 0234 

STAGE 3 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 

NUMBER DATE TIME HOURS LEVEL tt LEVEL tt THICKNESS tt SURFACE ft 
PW-4 1 9-0ct-95 08:31 0 -13.81 -14.31 0.50 -1 3.41 
PW-6 1 9-0ct-95 08:31 0 -1 5.46 -17.69 2.23 -1 3.68 
PW-5 1 9-0ct-95 08:31 0 -15.81 -16.27 0.46 -1 5.44 
MW-4 1 9-0ct-95 08:31 0 -13.45 -13.71 0.26 -1 3.24 

UGW-1 1 9-0ct-95 08:31 0 -1 3.37 -14.25 0.88 -12.67 
MW-3 1 9-0ct-95 08:31 0 -14.08 -15.40 1 .32 -13.02 
PW-3 1 9-0ct-95 08:45 0.23 START 
PW-6 1 9-0ct-95 09:00 0.48 -1 5.52 -1 7.76 2.24 -1 3.73 
PW-5 1 9-0ct-95 09:00 0.48 -1 5.90 -16.43 0.53 -1 5.48 
MW-3 1 9-0ct-95 09:00 0.48 -14.05 -1 5.32 1 .27 -1 3.03 

UGW-1 1 9-0ct-95 09:00 0.48 -13.39 -14.27 0.88 -12.69 
MW-4 1 9-0ct-95 09:00 0.48 -1 3.46 -1 3.72 0.26 -1 3.25 
PW-3 1 9-0ct-95 09: 1 0  0.65 STOP 
PW-3 1 9-0ct-95 09:30 0.65 START 
PW-3 1 9-0ct-95 1 0:30 1 .65 STOP 
PW-6 1 9-0ct-95 1 0:36 2.08 -15.52 -17.79 2.27 -1 3.70 
PW-5 1 9-0ct-95 1 0:36 2.08 -1 5.87 -16.41 0.54 -1 5.44 
MW-3 1 9-0ct-95 1 0:36 2.08 -14.02 -1 5.22 1 .20 -1 3.06 

UGW-1 1 9-0ct-95 1 0:36 2.08 -1 3.42 -14.30 0.88 -12.72 
MW-4 1 9-0ct-95 1 0:36 2.08 -1 3.46 -1 3.74 0.28 -13.24 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



DATE TIME 

1 8-0ct-95 08:30 
1 8-0ct-95 1 5:20 
1 8-0ct-95 1 5:28 
1 8-0ct-95 1 5:31 
1 8-0ct-95 16:24 
1 8-0ct-95 1 6:31 

TABLE 45 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-4 ENTRAINMENT TEST 
TV PROJECT # 1 10234 

STAGE 3 

TERRA VAC 

SCFM 
RUN PRODUCT WATER PRODUCT PIEZOMETRI WE.LHEAD AIR 

HOURS LEVEL ft LEVEL It THICKNESS ft SURFACE ft VACUUM DELTA-P FLOW 

0.00 -1 3.81 -14.31 0.50 -1 3.91 0.00 0.00 0.00 
6.83 -1 3.75 -14.26 0.51 -1 3.85 0.00 0.00 0.00 
6.97 START 1 .00 0. 1 3  1 7.48 
7.02 -14.46 -14.46 0.00 -14.46 1 .00 0 .1 3 1 7.48 
7.90 -14.46 -14.46 0.00 -14.46 1 .00 0.1 3  1 7.48 
8.02 STOP 



TABLE 46 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-4 PRODUCT RECOVERY RATES 
TV PROJECT # 1 1 0234 

STAGE 3 

SEP TAN K  SEP TANK 

TERRA VAC 

RUN PRODUCT WATER PRODUCT PRODUCT PRODUC PRODUCT WATER 

DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft GALLONS GPH GPO GPO 

1 8-0ct-95 --::1-;:-5-;:.::2:::-8 
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1 8-oct-95 1 6:31 1 .05 5.33 5.42 o.o9 8.37 0.89 21 .4 42.5 



DATE 
1 0-0ct-95 
1 1 -0ct-95 
1 3-0ct-95 

14-0ct-95 

NOTE: 

TIME 
09: 15  
08:58 
14:07 
14: 1 5  
14:35 
1 5:02 
1 5:50 
08:53 
1 0:30 

TABLE 23 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-3 TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

RUN PRODUCT WATER PRODUCT PIEZOMETRI WELLHEAD 

HOURS LEVEL ft -LEVEL It THICKNESS ft SURFACE ft VACUUM 

0.0 -1 8.06 -1 8.07 0.01 -1 8.06 0 
23.7 -18. 1 0  -18. 1 1  0.01 -18.1 0  0 
76.9 -1 8.07 -1 8. 10  0.03 -1 8.08 0 
77.0 START VAC 3 
77.3 -1 7.72 -1 7.92 0.20 -1 7.76 3 
77.8 -1 7.54 -17.93 0.39 -1 7.62 3 
78.6 -1 7.32 -1 8.05 0.73 -1 7.47 3 
95.6 -16.88 -1 8.05 1 . 1 7  -17.1 1 3.1 
97.3 STOP VAC 

TERRA VAC 

SCFM 

AIR 

DEL TA-P FLOW 

0.0 
0.0625 1 1 .9 
0.0625 1 1 .9 
0.0625 1 1 .9 
0.0625 1 1 .9 
0.0625 1 1 .9 

WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



TABLE 24 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-3 VACUUM ROI TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

WELL INCHES 
NUMBER DATE TIME WATE DISTANCE 
PW-3 1 6-0ct-95 1 1 :30 68.00 0.00 
MW-3 1 6-0ct-95 1 1 :30 0.75 3.00 

PW-5 
PW-6 
UGW-1 
MW-4 

1 6-0ct-95 1 1  :30 0.1 1 0  

1 6-0ct-95 
1 6-0ct-95 
1 6-0ct-95 
1 6-0ct-95 

1 1 :30 0.00 
1 1 :30 0.00 
1 1 :30 0.00 
1 1 :30 0.00 

1 3.00 
9.00 
8.00 

1 5.00 

TERRA VAC 



TERRA VAC 
TABLE 25 
US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-4 CAPTURE ZONE TEST 

TV PROJECT # 1 1 0234 
STAGE 2 

WELL RUN PRODUCT WATER PRODUCT PIEZOM ETRI 
NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 
PW-4 1 2-0ct-95 1 5:29 54.2 START VAC 

PW-6 1 2-0ct-95 15:52 54.63 -16.45 -16.55 0.1 0  -1 6.47 
PW-5 1 2-0ct-95 1 5:52 54.63 -1 9.43 -1 9.47 0.04 -1 9.44 
PW-3 1 2-0ct-95 1 5:52 54.63 -1 8.26 -1 8.27 0.01 -1 8 .26 
MW-4 1 2-0ct-95 1 5:52 54.63 -13.42 -14.60 1 .1 8  -13.66 
MW-3 1 2-0ct-95 1 5:52 54.63 -14.67 -16. 15  1 .48 -14.97 

UGW-1 1 2-0ct-95 1 5:52 54.63 -12.61 -20.52 7.91 -14. 1 9  
PW-3 1 2-0ct-95 17 :19 56.08 -1 8.28 -1 8.29 0.01 -1 8.28 
PW-6 12-0ct-95 1 7: 19  56.08 -16.41 -16.51 0.1 0  -16.43 
PW-5 1 2-0ct-95 17:19 56.08 -19.26 -1 9.26 0.00 -1 9.26 
MW-4 1 2-0ct-95 1 7: 19  56.08 -13.54 -1 4.73 1 . 1 9  -1 3.78 
MW-3 12-0ct-95 17:19 56.08 -14.87 -16.36 1 .49 -1 5. 1 7  

UGW-1 1 2-0ct-95 1 7: 1 9  56.08 -1 8.76 -1 8.86 0.1 0  -1 8.78 
PW-3 1 3-0ct-95 08:27 71 .21 -1 8.28 -1 8.29 0.01 -1 8.28 
PW-6 1 3-0ct-95 08:27 71 .21 -16.27 -16.51 0.24 -16 .32 
PW-5 1 3-0ct-95 08:27 71 .21 -1 9.44 -19.44 0.00 -1 9.44 
MW-4 1 3-0ct-95 08:27 71 .21 -1 3.42 -14.46 1 .04 -1 3.63 
MW-3 1 3-0ct-95 08:27 71 .21 -14.53 -1 5.87 1 .34 -1 4.80 

UGW-1 1 3-0ct-95 08:27 71 .21 -1 3.93 -14.83 0.90 -1 4.1 1 
PW-6 1 3-0ct-95 1 4:08 76.90 -16.34 -16.50 0.16 -1 6.37 
PW-5 1 3-0ct-95 14:08 76.90 -1 9.29 -1 9.40 0.1 1  -1 9.31 
PW-4 1 3-0ct-95 1 4:08 76.90 -1 3.62 -14.90 1 .28 -1 3.88 
MW-4 1 3-0ct-95 14:08 76.90 -1 3.39 -14.40 1 .01 -1 3.59 
MW-3 1 3-0ct-95 1 4:08 76.90 -1 4.46 -1 5.74 1 .28 -14.72 

UGW-1 1 3-0ct-95 14:08 76.90 -13.72 -14.62 0.90 -1 3.90 
NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



TERRA VAC 
TABLE 26 
US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-4 TEST 
TV PROJECT # 1 1 0234 

STAGE 2 SCFM 

RUN PRODUCT WATER PRODUCT PIEZOMETRI WELLHEAD TOTAL TOTAL AIR 

DATE TIME HOURS LEVEL It LEVEL It THICKNESS It SURFACE ft VACUUM DELTA-P VAC FLOW 

1 0-0ct-95 09:15  0.0 -14.28 -14.28 0.00 -14.28 0.00 
1 1 -0ct-95 08:58 23.7 -14.32 -14.32 0.00 -14.32 0.00 
12-0ct-95 1 3:50 52.6 -1 5.85 -1 5.85 0.00 -1 5.85 0.00 0.0 
1 2-0ct-95 1 5:29 54.2 START VAC 2.50 0.0 
1 2-0ct-95 1 5:50 54.6 -1 5.52 -1 5.55 0.03 -1 5.53 2.50 0.0 
1 2-0ct-95 17:17 56.0 -1 5.70 -15.94 0.24 -1 5.75 2.50 0.0 
1 3-0ct-95 08:24 71 .2 -14. 1 9  -1 5.55 1 .36 -14.46 2.50 0.0625 1 2.0 
1 3-0ct-95 14:08 76.9 -1 3.62 -14.90 1 .28 -1 3.88 2.50 0.0625 1 2.0  
1 3-0ct-95 14:33 77.3 -1 3.70 -1 4.97 1 .27 -1 3.95 2.80 0.0625 1 2.0  
1 3-0ct-95 15:00 77.8 -1 3.80 -15. 1 8  1 .38 -1 4.08 2.80 0.0625 1 2.0  
1 4-0ct-95 08:55 95.7 -13.73 -1 5.27 1 .54 -14.04 3.00 0.0625 1 1 .9 
1 4-0ct-95 14:00 1 00.7 3.70 0.75 4.00 40.8 
14-0ct-95 14:20 101 . 1  -1 3.86 -1 5. 1 5  1 .29 -14. 1 2  3.80 0.75 4.00 40.7 
1 5-0ct-95 1 0:45 121 .5 -1 3.35 -13.54 0.1 9  -1 3.39 3.8 0.50 4.00 .33.2 
1 5-0ct-95 16:50 127.6 -12.66 -1 3.8 1 .14  -12.89 3.8 0.50 4.00 33.2 

NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



DATE 
1 0-0ct-95 
1 1 -0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 

NOTE: 

TIME 
09: 1 5  
08:58 
1 0:47 
1 0:49 
1 1 :04 
1 1 :32 
1 3:53 
1 5:38 

TABLE 27 
US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-5 TEST 

lV PROJECT # 1 1 0234 
STAGE 2 

TERRA VAC 

SCFM 

RUN PRODUCT WATER PRODUCT PIEZOMETRI WEUHEAD TOTAL AIR 

HOURS LEVEL tt LEVEL tt THICKNESS tt SURFACE tt VACUUM DEL TA-P FLOW 

0.00 -1 8.95 -18.95 0.00 -1 8.95 0.00 0.00 0.00 
23.72 -1 8.98 -1 8.99 0.01 -18.98 0.00 0.00 0.00 
49.53 -1 9.30 -1 9.30 0.00 -1 9.30 0.00 0.00 0.00 
49.57 START VAC 3.00 0.1 3  1 6.86 
49.82 -1 9.22 -19.32 0.1 0  -1 9.24 3.00 0.125 1 6.86 
50.28 -1 9.31 -1 9.51 0.20 -1 9.35 3.00 0.125 1 6.86 
52.63 -19.38 -1 9.39 0.01 -1 9.38 3.00 0.125 1 6.86 
54.38 STOP VAC 

WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



TERRA VAC 
TABLE 28 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-5 CAPTURE ZONE TEST 

TV PROJECT # 1 1 0234 

STAGE 2 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRI 
NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

PW-6 1 2-0ct-95 09:56 48.7 -16.35 -16.35 0.00 -1 6.35 
PW-3 1 2-0ct-95 09:56 48.7 -18.1 6 -1 8.1 7  0.01 -1 8 . 16  
MW-3 12-0ct-95 09:56 48.7 -14.31 -1 5.73 1 .42 -1 4.59 
PW-5 1 2-0ct-95 09:56 48.7 -19.26 -1 9.27 0.01 -1 9.26 

UGW-1 1 2-0ct-95 09:56 48.7 -12. 16  -20.74 8.58 -13 .88 
PW-4 1 2-0ct-95 09:56 48.7 -15.79 -1 5.79 0.00 -15 .79 
MW-4 1 2-0ct-95 09:56 48.7 -1 3.32 -14.48 1 .1 6  -1 3.55 
PW-5 1 2-0ct-95 1 0:49 49.6 START VAC 
PW-6 1 2-0ct-95 1 1 :05 49.8 -16.59 -16.65 0.06 -16.60 
PW-3 12-0ct-95 1 1 :05 49.8 -1 8.24 -1 8.24 0.00 -1 8.24 
PW-4 1 2-0ct-95 1 1 :05 49.8 -1 5.87 -1 5.87 0.00 -1 5.87 
MW-3 1 2-0ct-95 1 1 :05 49.8 -14.34 -15 .78 1 .44 -14.63 

UGW-1 1 2-0ct-95 1 1 :05 49.8 -12.28 -20.75 8.47 -1 3.97 
MW-4 12-0ct-95 1 1  :OS 49.8 -1 3.34 -14.51 1 . 1 7  -1 3.57 
PW-6 1 2-0ct-95 1 1 :32 50.3 -16.70 -16.71 0.01 -16.70 
PW-3 12-0ct-95 1 1 :32 50.3 -1 8.27 -1 8.28 0.01 -1 8.27 
PW-4 12-0ct-95 1 1 :32 50.3 -1 5.85 -1 5.85 0.00 -1 5.85 
MW-4 1 2-0ct-95 1 1 :32 50.3 -13.35 -1 4.53 1 .1 8  -1 3.59 
MW-3 1 2-0ct-95 1 1 :32 50.3 -14.38 -15.84 1 .46 -14.67 

UGW-1 1 2-0ct-95 1 1 :32 50.3 -12.48 -20.75 8.27 -1 4. 1 3  
PW-6 12-0ct-95 1 3:50 52.6 -16.53 -16.60 0.07 -1 6.54 
PW-3 1 2-0ct-95 13 :50 52.6 -1 8.27 -1 8.28 0.01 -1 8.27 
PW-4 12-0ct-95 1 3:50 52.6 -1 5.85 -1 5.85 0.00 -1 5 .85 
MW-4 12-0ct-95 1 3:50 52.6 -1 3.39 -1 4.57 1 .1 8  -1 3.63 
MW-3 1 2-0ct-95 1 3:50 52.6 -1 4.59 -16.06 1 .47 -1 4.88 

UGW-1 1 2-0ct-95 1 3:50 52.6 -12.70 -20.57 7.87 -1 4.27 
PW-5 12-0ct-95 15:38 54.38 STOP VAC 

NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (fOC 



WELL 

TABLE 29 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-5 VACUUM ROI TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

INCHES DISTANCE 
NUMBER DATE TIME WATER IN FEET 
PW-5 1 6-0ct-95 1 3:46 81 .6 0 
MW-3 1 6-0ct-95 1 3:46 1 .25 1 1  
blank 0.1 20 
MW-4 1 6-0ct-95 1 3:46 0 
UGW-1 1 6-0ct-95 13:46 0 5.5 
PW-3 1 6-0ct-95 1 3:46 0 1 3  
PW-6 1 6-0ct-95 1 3:46 0 9 
PW-4 1 6-0ct-95 1 3:46 0 24.5 

TERRA VAC 



TERRA VAC 
TABLE 30 

US NAVY 

TOW WAY FUEL FACILITY 
ROOSEVELT ROADS, PUERTO RICO 

PW-6 TEST 
TV PROJECT # 1 10234 

STAGE 2 
SCFM 

RUN PRODUCT WATER PRODUCT PIEZOMETRI WELLHEAD TOTAL TOTAL AIR 

DATE TIME HOURS LEVEL It LEVEL It THICKNESS It SURFACE It VACUUM DEL TA-P VACUUM FLOW 

10-0ct-95 09: 1 5  0.00 -16.73 -16.74 0.01 -16.73 0.00 
1 1 -0ct-95 08:58 23.72 -16.33 -16.33 0.00 -1 6.33 0.00 
14-0ct-95 1 0:31 97.27 START VAC 3.50 0.625 4.00 37.4 
14-0ct-95 1 0:46 97.52 -16.57 -1 6.62 0.05 -1 6.58 4.00 0.625 4.00 37.0 
14-0ct-95 1 1 :00 97.75 PUMP MOVED TO PRODUCT 
14-0ct-95 1 1 :30 98.25 -16.59 -1 6.79 0.20 -16.63 4.00 
14-0ct-95 1 3:45 1 00.50 -16.35 -1 6.48 0.1 3  -1 6.38 4.00 0.75 4.00 40.5 
14-0ct-95 16:00 102.75 -1 5.86 -1 5.99 0.1 3  -1 5.89 4.00 4.00 

NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



WELL 
NUMBER 
PW-6 
PW-5 
PW-3 
MW-3 
UGW-1 
MW-4 
PW-4 

TABLE 31 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-6 VACUUM ROI TEST 
TV PROJECT # 1 10234 

STAGE 2 

INCHES DISTANCE 
DATE TIME WATER IN FEET 
16-0ct-95 1 1 :00 61 .20 0.00 
16-0ct-95 1 1 :00 0.00 9.00 
16-0ct-95 1 1  :00 0.00 9.00 
16-0ct-95 1 1 :00 0.00 1 1 .00 
16-0ct-95 1 1 :00 0.00 1 4.00 
16-0ct-95 1 1 :00 0.00 1 7.00 
16-0ct-95 1 1 :00 N/A 33.00 

TERRAVAC' 



TERRA VAC 

TABLE 32 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-6 CAPTURE ZONE TEST 

TV PROJECT # 1 1 0234 
STAGE 2 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 

NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 
PW-6 1 4-0ct-95 1 0:31 97.27 START VAC 

PW-5 1 4-0ct-95 1 0:47 97.53 -1 9.43 -19.44 0.01 -1 9.43 
PW-3 1 4-0ct-95 1 0 :47 97.53 -17.48 -1 8.1 7  0.69 -17.62 
PW-4 1 4-0ct-95 1 0:47 97.53 -13.96 -1 5.26 1 .30 -14.22 
MW-4 1 4-0ct-95 1 0 :47 97.53 -1 3.40 -14.48 1 .08 -1 3.62 
MW-3 1 4-0ct-95 1 0 :47 97.53 -14.63 -16 . 10  1 .47 -14.92 

UGW-1 1 4-0ct-95 1 0:47 97.53 -1 3.88 -14.77 0.89 -14.06 
PW-3 1 4-0ct-95 1 1 :31 98.27 -1 8.07 -1 8.08 0.01 -1 8.07 
PW-5 1 4-0ct-95 1 1 :31 98.27 -19.32 -1 9.32 0.00 -1 9.32 
PW-4 1 4-0ct-95 1 1 :31 98.27 -13.97 -1 5.37 1 .40 -14.25 
MW-4 1 4-0ct-95 1 1 :31 98.27 -13.39 -14.45 1 .06 -13.60 
MW-3 1 4-0ct-95 1 1 :31 98.27 -14.62 -16.06 1 .44 -14.91 

UGW-1 1 4-0ct-95 1 1 :31 98.27 -1 3.86 -14.75 0.89 -14.04 
PW-5 1 4-0ct-95 13 :46 1 00.52 -19.37 -1 9.37 0.00 -1 9.37 
PW-3 14-0ct-95 1 3:46 1 00.52 -1 8.08 -1 8.08 0.00 -1 8.08 
PW-4 1 4-0ct-95 1 3:46 1 00.52 -14.04 -1 5.32 1 .28 -14.30 
MW-4 1 4-0ct-95 13 :46 1 00.52 -13.34 -1 4.35 1 .01 -1 3.54 
MW-3 14-0ct-95 1 3:46 1 00.52 -1 4.57 -1 5.95 1 .38 -1 4.85 

UGW-1 14-0ct-95 1 3:46 1 00.52 -1 3.80 -1 4.68 0.88 -1 3.98 
PW-3 1 4-0ct-95 1 6:01 1 02.77 -1 8.26 -1 8.26 0.00 -1 8.26 
PW-5 1 4-0ct-95 1 6:01 1 02.77 -1 9.39 -1 9.39 0.00 -1 9.39 
PW-4 1 4-0ct-95 1 6:01 1 02.77 -1 3.26 -1 3.78 0.52 -1 3.36 
MW-4 14-0ct-95 1 6:01 1 02.77 -1 3.33 -14.33 1 .00 -13.53 
MW-3 1 4-0ct-95 1 6:01 1 02.77 -1 4.53 -15 .88 1 .35 -1 4.80 

UGW-1 14-0ct-95 1 6:01 1 02.77 -1 3.78 -1 4.66 0.88 -1 3.96 
NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



TABLE 33 

US NAVY 

TERRA VAC 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

MW-1 VACUUM ROI TEST 

WELL 
NUMBER 
MW-1 
PW-2 
UGW-5 

UGW-22 
PW-1 
MW-2 

TV PROJECT # 1 1 0234 
STAG E 2 

DATE 
16-0ct-95 
16-0ct-95 
16-0ct-95 
16-0ct-95 
16-0ct-95 
16-0ct-95 
16-0ct-95 

TIME 
08:40 
08:40 
08:40 
08:40 
08:40 
08:40 
08:40 

WELLHEAD 
INCHES DISTANCE 
WATER IN FEET 

68.000 0.00 
0.125 10.25 
3.750 23.00 
0.01 0 70.00 
0.000 20.50 
0.000 21 .00 
0.000 24.00 



WELL 

NUMBER 

MW-1 
PW-2 
PW-1 
UGW-22 
MW-2 
UGW-5 
NOTE: 

TABLE 34 
US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
MW-1 CAPTURE ZONE TEST 

TV PROJECT # 1 1 0234 
STAGE 2 

PRODUC WATER PRODUCT PIEZOMETRIC 

DATE TIME LEVEL ft LEVEL ft THICKNESS ft SURFACE ft VACUUM 

1 6-0ct-95 08:00 START VAC 5 
1 6-0ct-95 08: 1 5 -12.07 -12. 1 1 -0.04 -12. 1 4  4.2 
16-0ct-95 08:1 5 -6 -6 0 -6.00 
16-0ct-95 08: 1 5 NA NA 0. 1 25 
1 6-0ct-95 08: 1 5 NA NA 0.031 25 
1 6-0ct-95 08: 1 5 NA NA 0 

TERRA VAC 

WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (T 



TERRA VAC 
TABLE 35 

US NAVY 

TOW WAY FUEL FACIUTY 

ROOSEVELT ROADS, PUERTO RICO 

RECOVERY RATES TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

TOTAL PRODUCT WELLHEAD 
WELL RUN RATE RATE INCH Hg 
NUM BER DATE TIM E HOURS GPO GPO VACUUM 
PW-1 30-sep-95 1 7:40 0 21 .0 2 3  0 
PW-1 1 1 -0ct-95 1 2:00 258 0.0 0.0 0 
PW-1 1 1 -0ct-95 1 5:55 262 9.0 0.0 0 
PW-1 1 1 -0ct-95 1 6:25 263 START 3 
PW-1 1 1 -0ct-95 1 7:33 264 22.5 0.0 3 
PW-1 12-0ct-95 1 4: 50 285 22.5 3 
PW-1 1 3-0ct-95 1 0:05 304 5.5 3 
PW-1 1 4-0ct-95 1 0:20 329 43.2 0.4 3 
PW-1 26-Sep-95 1 4:45 333 1 8.7 0.0 4 
PW-1 22-0ct-95 09: 1 0  5 1 9  1 9.7 0.0 0 
PW-2 30-Sep-95 1 7:40 0 60.0 0.0 0 
PW-2 1 1 -0ct-95 1 2:00 258 29.3 1 .2 0 
PW-2 1 1 -0ct-95 1 5:55 262 1 2.7 0.7 0 
PW-2 1 2-0ct-95 1 6:25 287 28. 1 0.0 3 
PW-2 1 3-0ct-95 1 0:05 304 28.8 0.0 3 
PW-2 1 4-0ct-95 1 0:20 329 53.5 28. 1 3 
PW-2 1 5-0ct-95 1 7: 1 5  360 34. 1 1 .0 3 
PW-2 22-0ct-95 09: 1 0  5 1 9  25.0 0.6 0 
PW-3 30-Sep-95 1 7:40 0 3.0 0.7 0 
PW-3 1 1-0ct-95 1 2:00 258 9.8 2.3 0 
PW-3 1 1 -0ct-95 1 5:55 262 9.8 2.3 0 
PW-3 1 3-0ct-95 1 0:00 304 9.8 2.4 0 
PW-3 1 3-0ct-95 1 5:30 3 1 0  32.2 0.5 3 
PW-3 1 4-0ct-95 1 0:08 328 32.6 6.7 3 
PW-3 1 5-0ct-95 1 2:00 354 29.5 4.8 3 
PW-3 22-0ct-95 09: 1 0  51 9 1 0. 1  0.0 0 
PW-4 30-Sep-95 1 7:40 0 27. 1 2.4 0 
PW-4 1 1 -0ct-95 1 2:00 258 21 .4  1 .9 0 
PW-4 12-0ct-95 1 6:29 287 46.6 0.2 2.5 
PW-4 1 3-0ct-95 1 0:00 304 47.5 5.3 2.5 
PW-4 1 4-0ct-95 1 0:08 328 47.3 8.9 3 
PW-4 1 5-0ct-95 1 2:00 354 41 . 5  0.6 4 
PW-4 22-0ct-95 09: 1 0  5 1 9  30.7 2.9 0 
PW-5 30-Sep-95 1 7:40 0 1 4.2 4.1  0 
PW-5 1 1 -0ct-95 1 2:00 258 8.6 2.6 0 
PW-5 1 2-0ct-95 1 2: 1 5  283 30.7 7.9 3 
PW-5 1 3-0ct-95 1 0:00 304 9. 1 2.3 0 
PW-5 14-0ct-95 1 0:08 328 1 1 .5 2. 1 0 
PW-5 1 5-0ct-95 1 2:00 354 26.6 7.2 4 
PW-5 22-0ct-95 09: 1 0  5 1 9  33.6 1 .9 0 
PW-13 30-Sep-95 1 7:40 0 7.7 3.4 0 
PW-13 1 1 -0ct-95 1 2:00 258 3.0 2.4 0 
PW-13 1 3-0ct-95 . 1 0:00 304 1 .9 1 .5 0 
PW-13 1 4-0ct-95 1 0:08 328 8.6 6.0 3 
PW-13 1 4-0ct-95 1 2 : 1 6  331 30.7 1 1 .3 4 
PW-13 1 5-0ct-95 1 2:00 354 1 1 .3  4. 1 4 
PW-13 22-0ct-95 09: 1 0  51 9 33.8 0.7 0 
MW-1 30-sep-95 1 7:40 0 3.0 2.3 0 
MW-1 1 1 -0ct-95 1 5:55 262 6.0 3.8 0 
MW-1 1 3-0ct-95 1 0:05 304 3.8 2.3 0 
MW-1 1 4-0ct-95 1 0:08 328 4.1  3.0 0 
MW-1 14-0ct-95 1 5:05 333 28.6 1 5.4 4 
MW-1 1 5-0ct-95 1 2:00 354 21 .6 1 1 .8 4 
MW-1 1 5-0ct-95 17: 1 5  360 20.6 1 1 .5 4 



WELL 
NUMBER DATE 

MW-1 1 7-0ct-95 
UGW-22 1 7-0ct-95 

MW-2 1 7-0ct-95 
PW-2 1 7-0ct-95 
PW-1 1 7-0ct-95 
PW-2 1 7-0ct-95 

UGW-22 1 7-0ct-95 
MW-1 1 7-0ct-95 
MW-2 1 7-0ct-95 

UGW-5 1 7-0ct-95 
PW-1 1 7-0ct-95 

TABLE 36 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 
PW-1 CAPTURE ZON E  DATA 

TV PROJECT # 1 1 0234 
STAGE 3 

RUN PRODUC WATER PRODUCT 

TERRA VAC 

PIEZOMETRI 
TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

1 4: 1 8  0.00 -13.89 -14.31 0.42 -1 3.97 
1 4: 1 8 0.00 -1 0.89 -1 0.91 0.02 -1 0.89 
1 4: 1 8  0.00 -12.77 -1 3.51 0.74 -12.92 
1 4: 1 8  0.00 -1 5. 1 8  -15.29 0.1 1 -1 5.20 
1 4:25 0.1 2  START 
1 5:08 0.83 -15.14 -1 5.32 0.1 8  -1 5. 1 8  
1 5:08 0.83 -1 0.91 -1 0.92 0.01 -1 0.91 
1 5:08 0.83 -1 3.73 -14.23 0.50 -1 3.83 
1 5:08 0.83 -12.73 -1 3.41 0.68 -12.87 
1 5:08 0.83 -12.91 -12.93 0.02 -12.91 
1 5: 1 5  0.95 STOP 

NOTE: WATER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



STAGE 3 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-1 ENTRAINMENT TEST 
TV PROJECT # 1 1 0234 

TABLE 37 

RUN PRODUCT WATER PRODUCT PIEZOMETRI WELLHEAD 

TERRA VAC 

SCFM 
AIR 

TIME HOURS LEVEL It LEVEL It THICKNESS It SURFACE It VACUUM DEL TA-P FLOW 

1 4: 1 8  0.00 -1 0.83 -1 0.83 0.00 -1 0.83 0.00 0.00 
1 4:25 0. 1 2  START 2.00 0.00 
1 5:05 0.78 -1 0.67 -1 0.67 0.00 -1 0.67 2.50 0.00 
1 5: 1 5  0.95 STOP 0.00 0.00 
1 5:20 1 .03 START INSERTiUBE 4' BELOW WATER 
1 5:20 1 .03 -1 1 . 1 3  -1 1 . 1 3  0.00 -1 1 . 1 3  2.50 0.00 
1 5:40 1 .37 -15 . 1  - 15 . 1  0.00 - 1 5 . 1 0  2.50 0.00 
1 6:05 1 .78 -15.1 -15.1 0.00 -1 5. 1 0  2.50 0.00 
1 6:06 1 .80 STOP 

ER & PRODUCT LEVEL MEASUREMENTS ARE FROM TOP OF CASING (TOC) 



TABLE 1 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 
PW-1 PRODUCT ONLY PUMP TEST 

TV PROJECT # 110234 

STAGE 1 

RUN PRODUCT WATER 
DATE TIME HOURS LEVEL It LEVEL ft 

29-Sep-95 08:40 0.00 -8.60 -8.63 
29-Sep-95 1 2:05 3.42 -8.63 -8.66 
29-Sep-95 1 5:35 6.92 -8.63 -8.66 
30-Sep-95 08:40 24.00 -8.71 -8.75 
30-Sep-95 08:45 24.08 START 

PRODUCT PIEZOMETRI 
THICKNESS It SURFACE It 

0.03 -8.61 
0.03 -8.64 
0.03 -8.64 
0.04 -8.72 

30-Sep-95 1 6:45 32.08 -9.02 -9.05 0.03 -9.03 
01-0ct-95 09:00 48.33 -9.22 -9.22 0.00 -9.22 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 

TERRA VAC 



1ERRA VAC 
TABLE 2 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

PW-1 CAPTURE ZONE TEST 
TV PROJECT # 110234 

STAGE 1 

WELL RUN PRODUCT WATER PRODUCT 
NUMBER DATE TIME HOURS LEVEL It LEVEL It THICKNESS It 

29-Sep-95 08:40 0.00 
PW-2 29-Sep-95 1 2:05 3.42 -1 1 .52 -12.02 0.5 
MW-2 29-Sep-95 1 2:05 3.42 -1 1 .60 -12.34 0.74 

UGW-22 29-Sep-95 1 2:05 3.42 -9.82 -9.82 0.00 
UGW-5 29-Sep-95 1 2:05 3.42 -1 2.06 -12.06 0.00 

PW-2 29-Sep-95 1 5:35 6.92 -14.96 -1 4.98 0.02 
MW-2 29-Sep-95 1 5:36 6.93 -12.53 -13.26 0.73 

UGW-22 29-Sep-95 1 5:36 6.93 -9.95 -9.95 0.00 
UGW-5 29-Sep-95 1 5:36 6.93 -1 2.02 -12.08 0.06 
MW-2 30-Sep-95 08:40 24.00 -1 2.98 -13.89 0.91 
PW-2 30-Sep-95 08:40 24.00 -15.20 -1 5.23 0.03 

UGW-22 30-Sep-95 08:40 24.00 -1 0.50 -1 0.50 0.00 
UGW-5 30-Sep-95 08:40 24.00 -1 2.23 -12.27 0.04 

PW-1 30-Sep-95 08:45 24.08 START 
UGW-22 30-Sep-95 1 6:45 32.08 -1 0.55 -1 0.55 0.00 

MW-2 30-Sep-95 1 6:45 32.08 -1 2.97 -1 3.85 0.88 
PW-2 30-Sep-95 1 6:45 32.08 -1 4.89 -1 4.91 0.02 

UGW-5 30-Sep-95 1 6:45 32.08 -1 2.31 -1 2.36 0.05 

UGW-22 01 -0ct-95 09:00 48.33 -10.57 -10.57 0.00 
MW-2 01 -0ct-95 09:00 48.33 -1 2.63 -1 3.20 0.57 
PW-2 01 -0ct-95 09:00 48.33 -1 3.84 -1 4.09 0.25 
MW-1 01 -0ct-95 09:00 48.33 -1 2.69 -1 2.95 0.26 

UGW-5 01 -0ct-95 09:00 48.33 -1 2.45 -1 2.95 0.50 
NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TABLE 3 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 
PW-2 PRODUCT ONLY PUMP TEST 

TV PROJECT # 110234 

STAGE 1 

RUN PRODUCT 
DATE TIME HOURS LEVEL tt 
24-Sep-95 1 1  :23 0 -1 0.80 

1 2:53 1 .50 -1 1 .91 
25-Sep-95 08:27 21 .07 -1 1 .1 2  

START 08:47 21 .40 -12.05 
09:30 22.1 2  -1 2.40 
1 0:00 22.62 -12.16 
1 1  :00 23.62 -12.46 
1 2: 1 5  24.87 -12.43 
1 3:20 25.95 -1 2.28 
1 6:52 29.48 -13.40 

26-Sep 07:35 44.20 -1 3.38 
1 0:50 47.45 STOP 

WATER PRODUCT PIEZOMETRI 
LEVEL ft THICKNESS tt SURFACE ft 

-1 1 .95 1 .1 5  -1 1 .03 
-1 2.00 0.09 -1 1 .93 
-1 1 .61 0.49 -1 1 .22 
-12.1 7 0.12 -12.07 
-1 2.43 0.03 -12.41 
-12.1 6 0.00 -12.1 6 
-12.49 0.03 -12.47 
-1 2.44 0.01 -12.43 
-1 2.31 0.03 -1 2.29 
-1 3.42 0.02 -1 3.40 
-1 3.39 0.01 -13.38 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 

(1 ) NOTE: PW-2 wa s  pumped then allowed to recharge over night 

TERRA VAC 



TERRA VAC 
TABLE 4 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

PW-2 CAPTURE ZONE TEST 
1V PROJECT # 110234 

STAGE 1 
WELL RUN PRODUCT WATER PRODUCT PIEZOMETRI 
NUMBER DATE HOURS LEVEL It LEVEL It THICKNESS It SURFACE It 
UGW-22 25-Sep-95 20.95 -9.32 -9.32 0.00 -9.32 
UGW-5 25-Sep-95 20.95 . -1 0.72 -10.81 0.09 -10.74 
MW-2 25-Sep-95 20.95 -10.45 -1 0.94 0.49 -10.55 
PW-1 25-Sep-95 20.95 -8.25 -8.42 0.17 -8.28 
PW-2 25-Sep-95 20.95 -1 1 .1 2  -1 1 .61 0.49 -1 1 .22 
MW-1 25-Sep-95 20.95 -9.75 -1 6.60 6.85 -1 1 .1 2  
PW-2 25-Sep-95 21 .40 start 
PW-1 25-Sep-95 21 .62 -8.25 -8.43 0.1 8  -8.29 
MW-2 25-Sep-95 21 .62 -1 0.50 -10.96 0.46 -10.59 
UGW-5 25-Sep-95 21 .62 -1 0.72 -1 0.81 0.09 -1 0.74 
UGW-22 25-Sep-95 21 .62 -9.33 -9.33 0.00 -9.33 
MW-1 25-Sep-95 21 .62 -9.75 -1 6.60 6.85 -1 1 .1 2  
PW-1 25-Sep-95 22.1 3  -8.25 -8.41 0.16 -8.28 
MW-2 25-Sep-95 22.1 3  -1 0.62 -1 1 .09 0.47 -10.71 
UGW-5 25-Sep-95 21 . 1 3  -1 0.72 -1 0.79 0.07 -1 0.73 
UGW-22 25-Sep-95 21 . 1 3  -9.33 -9.33 0.00 -9.33 
MW-1 25-Sep-95 21 . 1 3  -9.75 -1 6.60 6.85 -1 1 .1 2  
PW-1 25-Sep-95 22.67 -8.25 -8.44 0.19 -8.29 
MW-2 25-Sep-95 22.67 -1 0.74 -1 1 .21 0.47 -10.83 
UGW-5 25-Sep-95 22.67 -1 0.72 -1 0.79 0.07 -10.73 
UGW-22 25-Sep-95 22.67 -9.33 -9.33 0.00 -9.33 
MW-1 25-Sep-95 22.67 -9.75 -1 0.79 1 .04 -9.96 
PW-1 25-Sep-95 23.82 -8.27 -8.41 0.1 4  -8.30 
MW-2 25-Sep-95 23.82 -1 0.91 -1 1 .40 0.49 -1 1 .01 
UGW-5 25-Sep-95 23.82 -1 0.75 -1 0.82 0.07 -1 0.76 
UGW-22 25-Sep-95 23.82 -9.35 -9.35 0.00 -9.35 
MW-1 25-Sep-95 23.82 -9.75 -1 6.65 6.90 -1 1 .1 3  
PW-1 25-Sep-95 24.77 -8.27 -8.43 0.16 -8.30 
MW-2 25-Sep-95 24.77 -1 1 .01 -1 1 .53 0.52 -1 1 . 1 1  
UGW-5 25-Sep-95 24.77 -1 0.79 -1 0.85 0.06 -10.80 
UGW-22 25-Sep-95 24.77 -9.33 -9.33 0.00 -9.33 
MW-1 25-Sep-95 24.77 -9.77 -1 6.63 6.86 -1 1 .1 4  
PW-1 25-Sep-95 26.03 -8.27 -8.46 0.1 9 -8.31 
MW-2 25-Sep-95 26.03 -1 1 .09 -1 1 .59 0.50 -1 1 .1 9  
UGW-5 25-Sep-95 26.03 -10.82 -1 0.90 0.08 -10.84 
UGW-22 25-Sep-95 26.03 -9.38 -9.38 0.00 -9.38 
PW-1 26-Sep-95 44.28 -8.37 -8.38 0.01 -8.37 
MW-2 26-Sep-95 44.28 -12.01 -12.73 0.72 -12.1 5 
UGW-22 26-Sep-95 44.28 -9.73 -9.73 0.00 -9.73 
UGW-5 26-Sep-95 44.28 -1 1 .20 -1 1 .28 0.08 -1 1 .22 
MW-1 26-Sep-95 44.28 -1 0.06 -1 6.67 6.61 -1 1 .38 
PW-2 26-Sep-95 47.45 stop 
MW-1 26-Sep-95 48.78 -1 3.47 -1 5.80 233 -1 3.94 
MW-1 26-Sep-95 49.78 -1 2.92 -1 5.75 283 -1 3.49 
PW-2 26-Sep-95 49.78 -1 2.58 -1 2.68 0.10 -1 260 
PW-1 26-Sep-95 49.78 -8.41 -8.42 0.01 -8.41 
PW-1 26-Sep-95 • 53.40 -8.41 -8.44 0.03 -8.42 
UGW-22 26-Sep-95 -53.40 -9.78 -9.78 0.00 -9.78 
MW-2 26-Sep-95 53.40 -1 1 .60 -1 1 .98 0.38 -1 1 .68 
PW-2 26-Sep-95 53.40 -12.17 -1 2.30 0.1 3 -1220 
MW-1 26-Sep-95 53.40 -1 2.08 -1 5.67 3.59 -1 2.80 
UGW-5 26-Sep-95 53.40 -1 1 .30 -1 1 .35 0.05 -1 1 .31 
PW-2 27-Sep-95 69.20 -1 1 .63 -1 1 .88 0.25 -1 1 .68 
MW-2 27-Sep-95 69.20 -1 1 .00 -1 1 .29 0.29 -1 1 .06 
PW-1 27-Sep-95 69.20 -8.45 -8.45 0.00 -8.45 
NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TABLE 5 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 
PW-3 PRODUCT ONLY PUMP TEST 

TV PROJECT # 110234 

STAGE 1 

TERRA VAC 

RUN PRODUCT WATER PRODUCT PIEZOMETRI 
DATE TIME HOURS LEVEL It LEVEL It 
28-Sep-95 09:1 0  0.00 -13.95 -1 4.39 
2f'rSep-95 1 1 :45 2.58 -1 4.03 -14.53 
2f'rSep-95 1 5:00 5.83 -1 4.08 -1 4.62 
2erSep-95 1 7:35 8.42 -14.1 0 -1 4.70 
29-Sep-95 08:30 23.33 -1 4.25 -1 4.97 
29-Sep-95 1 1 :55 26.75 START 

THICKNESS It SURFACE It 
0.44 -1 4.04 
0.50 -14.1 3  
0.54 -1 4.1 9 
0.60 -1 4.22 
0.72 -14.39 

29-Sep-95 1 1 :55 26.75 -16.72 -1 6.72 0.00 -1 6.72 
29-Sep-95 1 5:30 30.33 -1 6.85 -1 6.85 0.00 -1 6.85 
30-Sep-95 08:45 47.58 -16.90 -1 6.90 0.00 -16.90 
30-Sep-95 1 6:55 55.75 -16.90 -1 6.91 0.01 -1 6.90 
01 -0ct-95 09:1 0  72.00 -1 6.86 -1 6.86 0.00 -16.86 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TERRA VAC 
TABLE 6 
US NAVY 

TOW WAY FUEL FACJUTY 
ROOSEVELT ROADS, PUERTO RICO 

PW-3 CAPTURE ZONE TEST 
TV PROJECT # 1 1 0234 

STAGE 1 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 
NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

PJV-6 28-Sep-95 09:10 0 -13.43 -17.40 3.97 -14.22 
MW-3 28-Sep-95 09:10 0 -13.76 -14.55 0.79 -13.92 
PJV-5 28-Sep-95 09:10 0 -13.33 -15.82 2.49 -13.83 
MW-4 28-Sep-95 09:1 0 0 -12.90 -13.30 0.40 -12.98 
PJV-4 28-Sep-95 09:10 0 -12.22 -12.68 0.46 -12.31 

UGW-1 28-Sep-95 09:10 0 -1 1 .48 -20.60 9.1 2  -13.30 
PJV-6 28-Sep-95 1 1 :45 2.58 -1 5.25 -1 7.70 2.45 -15.74 
MW-3 28-Sep-95 1 1 :45 2.58 -13.79 -14.70 0.91 -13.97 
PJV-5 28-Sep-95 1 1 :45 2.58 -17.38 -17.42 0.04 -17.39 
MW-4 28-Sep-95 1 1 :45 2.58 -12.90 -13.34 0.44 -12.99 
PJV-4 28-Sep-95 1 1 :45 2.58 -12.20 -12.64 0.44 -12.29 

UGW-1 28-Sep-95 1 1 :45 2.58 -1 1 .53 -20.68 9.1 5  -13.36 
MW-4 28-Sep-95 15:00 5.83 -12.88 -13.35 0.47 -12.97 
PJV-4 28-Sep-95 15:00 5.83 -12.15 -12.63 0.48 -12.25 
MW-3 28-Sep-95 15:00 5.83 -13.85 -14.93 1 .08 -14.07 
PJV-5 28-Sep-95 15:00 5.83 -1 7.50 -1 7.53 0.03 -17.51 
PJV-6 28-Sep-95 15:00 5.83 -1 4.30 -17. 1 0  2.80 -14.86 

UGW-1 28-Sep-95 1 5:00 5.83 -1 1 .60 -20.74 9.1 4  -13.43 
PJV-6 28-Sep-95 1 7:35 8.42 -1 7.06 -17. 1 6  0.10 -1 7.08 
PJV-5 28-Sep-95 1 7:35 8.42 -17.35 -17.35 0.00 -1 7.35 
MW-3 28-Sep-95 1 7:35 8.42 -13.88 -15.00 1 .1 2  -14. 1 0  
MW-4 28-Sep-95 1 7:35 8.42 -12.92 -13.38 0.46 -13.01 
PJV-4 28-Sep-95 1 7:35 8.42 -12.14 -12.62 0.48 -12.24 

UGW-1 28-Sep-95 1 7:35 8.42 -1 1 .62 -20.60 8.98 -13.42 
PJV-6 29-Sep-95 08:30 23.33 -1 6.45 -16.48 0.03 -1 6.46 
PJV-5 29-Sep-95 08:30 23.33 -1 7.50 -1 7.52 0.02 -1 7.50 
MW-3 29-Sep-95 08:30 23.33 -13.95 -1 5.27 1 .32 -14.21 
MW-4 29-Sep-95 08:30 23.33 -1 2.93 -13.45 0.52 -13.03 
PJV-4 29-Sep-95 08:30 23.33 -12.20 -12.75 0.55 -12.31 

UGW-1 29-Sep-95 08:30 23.33 -1 1 .73 -20.80 9.07 -13.54 
PJV-6 29-Sep-95 1 1 :55 26.75 -15.73 -15.81 0.08 -15.75 
MW-3 29-Sep-95 1 1 :55 26.75 -14.00 -15.37 1 .37 -14.27 
PJV-5 29-Sep-95 1 1 :55 26.75 -1 7.50 -17.51 0.01 -1 7.50 
MW-4 29-Sep-95 1 1 :55 26.75 -1 2.93 -13.49 0.56 -13.04 
PJV-4 29-Sep-95 1 1 :55 26.75 -1 4.20 -14.20 0.00 -14.20 

UGW-1 29-Sep-95 1 1 :55 26.75 -1 1 .75 -20.80 9.05 -13.56 
PJV-6 29-Sep-95 15:30 30.33 -15.39 -15.40 O.D1 -1 5.39 
MW-3 29-Sep-95 1 5:30 30.33 -14.05 -15.48 1 .43 -14.34 
PJV-5 29-Sep-95 1 5:30 30.33 -1 7.55 -1 7.55 0.00 -17.55 
MW-4 29-Sep-95 15:30 30.33 -12.96 -13.54 0.58 -13.08 
PJV-4 29-Sep-95 1 5:30 30.33 -14.25 -14.25 0.00 -1 4.25 

UGW-1 29-Sep-95 1 5:30 30.33 -1 1 .n -20.83 9.06 -13.58 
PJV-6 30-Sep-95 08:45 47.58 -15.34 -1 5.35 0.01 -15.34 
PJV-5 30-Sep-95 08:45 47.58 -17.56 -17.57 0.01 -17.56 
MW-3 30-Sep-95 08:45 47.58 -1 4. 1 5  -1 5.58 1 .43 -14.44 
MW-4 30-Sep-95 08:45 47.58 -1 3.07 -13.n 0.70 -13.21 
PJV-4 30-Sep-95 08:45 47.58 -14.37 -1 4.38 0.01 -14.37 

UGW-1 30-Sep-95 08:45 - 47.58 -1 1 .90 -20.80 8.90 -13.68 
PJV-4 30-Sep-95 1 6:55 .. 55.75 -14.37 -14.37 0.00 -14.37 
MW-4 30-Sep-95 16:55 55.75 -13.01 -13.66 0.65 -13.14 
MW-3 30-Sep-95 1 6:55 55.75 -1 4.1 2 -1 5.55 1 .43 -14.41 
PJV-6 30-Sep-95 1 6:55 55.75 -1 5.33 -1 5.33 0.00 -15.33 
PJV-5 30-Sep-95 1 6:55 55.75 -17.60 -1 7.61 0.01 -1 7.60 

UGW-1 30-Sep-95 1 6:55 55.75 -1 1 .87 -20.76 8.89 -1 3.65 
PJV-6 01-0ct-95 09:1 0  n.aa -15.35 -1 5.35 0.00 -1 5.35 
PJV-5 01-0ct-95 09:1 0  n.oo -1 7.53 -1 7.53 0.00 -1 7.53 
MW-3 01-0ct-95 09:10 n.oo -14.16 -1 5.60 1 .44 -1 4.45 
MW-4 01-0ct-95 09:1 0  n.oo -13. 1 1  -13.87 0.76 -13.26 
PJV-4 01 -0ct-95 09:1 0  n.oo -14.33 -1 4.33 0.00 -14.33 

UGW-1 01 -0ct-95 09:1 0  n.oo -1 1 .98 -20.65 8.67 -13.71 
NOTE: WATER & PRODUCT LEVELS ARE R ECORDED FROM TOP OF CASING 



TABLE 7 

US NAVY 

TOW WAY FUEL FACILITY 
ROOSEVELT ROADS, PUERTO RICO 

PW-4 PRODUCT ONLY PUMP TEST 
TV PROJECT # 1 1 0234 

STAGE 1 

TERRA VAC 

RUN PRODUCT WATER PRODUCT PIEZOMETRI 
DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 
28-Sep-95 09: 1 0  0 -12.22 -12.68 0.46 -12.31 
28-Sep-95 1 1 :45 2.58 -12.20 -12.64 0.44 -12.29 
28-Sep-95 1 5:00 5.83 -12. 1 5  -12.63 0.48 -12.25 
28-Sep-95 1 7:35 8.42 -12.14 -12.62 0.48 -12.24 
29-Sep-95 08:30 23.33 -12.20 -12.75 0.55 -12.31 
29-Sep-95 1 1 :55 26.75 -14.20 -14.20 0.00 -14.20 
29-Sep-95 1 5:30 30.33 -14.25 -14.25 0.00 -14.25 
30-Sep-95 08:45 47.58 -14.37 -14.38 0.01 -14.37 
30-Sep-95 1 6:55 55.75 -14.37 -14.37 0.00 -14.37 
01 -0ct-95 09: 1 0  72.00 -14.33 -14.33 0.00 -14.33 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TERRA VAC 
TABLE S 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

PW-4 CAPTURE ZONE TEST 
TV PROJECT # 110234 

STAGE 1 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRI 
NUMBER DATE TIME TIME LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

PW-6 28-Sep-95 09:10 0 -1 3.43 -17.40 3.97 -14.22 
PW-3 28-Sep-95 09: 1 0  0 -1 3.95 -14.39 0.44 -14.04 
W'/-3 28-Sep-95 09:10 0 -1 3.76 -14.55 0.79 -13.92 
PW-5 28-Sep-95 09:1 0  0 -1 3.33 -1 5.82 2.49 -13.83 
W'/-4 28-Sep-95 09:10 0 -12.90 -1 3.30 0.40 -12.98 

UGW-1 28-Sep-95 09:10 0 -1 1 .48 -20.60 9.1 2  -1 3.30 
PW-6 28-Sep-95 1 1 :45 2.58 -1 5.25 -17.70 2.45 -1 5.74 
PW-3 28-Sep-95 1 1 :45 2.58 -1 4.03 -1 4.53 0.50 -1 4.1 3  
MW-3 28-Sep-95 1 1 :45 2.58 -13.79 -14.70 0.91 -1 3.97 
PW-5 28-Sep-95 1 1 :45 2.58 -17.38 -17.42 0.04 -1 7.39 
W'/-4 28-Sep-95 1 1 :45 2.58 -12.90 -1 3.34 0.44 -1 2.99 

UGW-1 28-Sep-95 1 1 :45 2.58 -1 1 .53 -20.68 9.1 5  -13.36 
W'/-4 28-Sep-95 1 5:00 5.83 -12.88 -1 3.35 0.47 . -12.97 
W'/-3 28-Sep-95 1 5:00 5.83 - 13.85 -1 4.93 1 .08 -1 4.07 
PW-3 28-Sep-95 1 5:00 5.83 -1 4.08 -1 4.62 0.54 -14.1 9 
PW-5 28-Sep-95 1 5:00 5.83 -1 7.50 -1 7.53 0.03 -17.51 
PW-6 28-Sep-95 1 5:00 5.83 -1 4.30 -1 7.1 0  2.80 -1 4.86 

UGW-1 28-Sep-95 1 5:00 5.83 -1 1 .60 -20.74 9.14 -1 3.43 
PW-6 28-Sep-95 1 7:35 8.42 -17.06 -17. 1 6  0.1 0  -17.08 
PW-5 28-Sep-95 1 7:35 8.42 -17.35 -1 7.35 0.00 -1 7.35 
W'/-3 28-Sep-95 1 7:35 8.42 -1 3.88 -1 5.00 1 .1 2  -14. 1 0  
PW-3 28-Sep-95 1 7:35 8.42 -14. 1 0  -1 4.70 0.60 -14.22 
W'/-4 28-Sep-95 1 7:35 8.42 -1 2.92 -13.38 0.46 -13.01 

UGW-1 28-Sep-95 17:35 8.42 -1 1 .62 -20.60 8.98 -13.42 
PW..f!J 29-Sep-95 08:30 23.33 -1 6.45 -1 6.48 0.03 -16.46 
PW-5 29-Sep-95 08:30 23.33 -1 7.50 -17.52 0.02 -1 7.50 
PW-3 29-Sep-95 08:30 23.33 -1 4.25 -1 4.97 0.72 -1 4.39 
W'/-3 29-Sep-95 08:30 23.33 -13.95 -1 5.27 1 .32 -14.21 
W'/-4 29-Sep-95 08:30 23.33 -1 2.93 -1 3.45 0.52 -1 3.03 

UGW-1 29-Sep-95 08:30 23.33 -1 1 .73 -20.80 9.07 -1 3.54 
PW..f!J 29-Sep-95 1 1 :55 26.75 -1 5.73 -1 5.81 0.08 -1 5.75 
PW-3 29-Sep-95 1 1 :55 26.75 -1 6.72 -1 6.72 0.00 -1 6.72 
W'/-3 29-Sep-95 1 1 :55 26.75 -14.00 -1 5.37 1 .37 -1 4.27 
PW-5 29-Sep-95 1 1 :55 26.75 -17.50 -1 7.51 0.01 -1 7.50 
W'/-4 29-Sep-95 1 1 :55 26.75 -1 2.93 -1 3.49 0.56 -1 3.04 

UGW-1 29-Sep-95 1 1 :55 26.75 -1 1 .75 -20.80 9.05 -1 3.56 
PW..f!J 29-Sep-95 1 5:30 30.33 -1 5.39 -1 5.40 0.01 -1 5.39 
PW-3 29-Sep-95 1 5:30 30.33 -1 6.85 -1 6.85 0.00 -1 6.85 
W'/-3 29-Sep-95 1 5:30 30.33 -1 4.05 -1 5.48 . 1 .43 -1 4.34 
PW-5 29-Sep-95 1 5:30 30.33 -17.55 -1 7.55 0.00 -1 7.55 
W'/-4 29-Sep-95 1 5:30 30.33 -1 2.96 -1 3.54 0.58 -1 3.08 

UGW-1 29-Sep-95 1 5:30 30.33 -1 1 .77 -20.83 9.06 -1 3.58 
PW-3 30-Sep-95 08:45 47.58 -16.90 -1 6.90 0.00 -1 6.90 
PW..f!J 30-Sep-95 08:45 47.58 -15.34 -1 5.35 0.01 -1 5.34 
PW-5 30-Sep-95 08:45 47.58 -17.56 -1 7.57 0.01 -17.56 
W'/-3 30-Sep-95 08:45 47.58 -14.1 5 -1 5.58 1 .43 -1 4.44 
W'/-4 30-Sep-95 08:45 47.58 -13.07 -1 3.77 0.70 -1 3.21 

UGW-1 30-Sep-95 08:45 47.58 -1 1 .90 -20.80 8.90 -1 3.68 
W'/-4 30-Sep-95 1 6:5� 55.75 -13.01 -1 3.66 0.65 -1 3.1 4 
W'/-3 30-Sep-95 16:55 55.75 -14.1 2 -1 5.55 1 .43 -1 4.41 
PW-3 30-Sep-95 1 6:55 55.75 -1 6.90 -16.91 0.01 -16.90 
PW..f!J 30-Sep-95 1 6:55 55.75 -1 5.33 -1 5.33 0.00 -1 5.33 
PW-5 30-Sep-95 1 6:55 55.75 -1 7.60 -1 7.61 0.01 -1 7.60 

UGW-1 30-Sep-95 1 6:55 55.75 -1 1 .87 -20.76 8.89 -1 3.65 
PW-3 01 -0ct-95 09:10 72.00 -1 6.86 -1 6.86 0.00 -1 6.86 
PW..f!J 01 -0ct-95 09:10 72.00 -1 5.35 -1 5.35 0.00 -1 5.35 
PW-5 01 -0ct-95 09:1 0 72.00 -1 7.53 -1 7.53 0.00 -1 7.53 
W'/-3 01 -0ct-95 09:1 0  72.00 -14.1 6 -1 5.60 1 .44 -1 4.45 
W'/-4 01 -0ct-95 09:1 0  72.00 -1 3.1 1 -1 3.87 0.76 -1 3.26 

UGW-1 01 -0ct-95 09: 1 0  72.00 -1 1 .98 -20.65 8.67 -1 3.71 
NOTE: WATER & PRO DUCT LEVELS ARE R ECORDED FROM TOP OF CASING 



TABLE 9 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 
PW-5 PRODUCT ONLY PUMP TEST 

1V PROJECT # 110234 

STAGE 1 

TERRA VAC 

RUN 
HOURS 

0.00 
0.80 
3.70 
5.83 
7.17 

PRODUCT WATER PRODUCT PIEZOMETRI 
TIME 

27-Sep-95 09:45 
27-Sep-95 1 0:33 
27-Sep-95 1 3:27 
27-Sep-95 1 5:35 
27-Sep-95 16:55 
27-Sep-95 

LEVEL ft LEVEL ft 
-14.31 -16.1 

-1 4.28 -1 6.06 
-14.32 -16.1 

START 
-1 7.35 -1 7.37 

THICKNESS ft SURFACE ft 
1 .79 -14.67 
1 .78 -1 4.64 
1 .78 -1 4.68 

0.00 

0.02 -1 7.35 

28-Sep-95 09:00 23.25 COMPRESSOR FAILED OVER NIGHT 
28-Sep-95 09: 1 0  23.42 -1 3.33 -1 5.82 2.49 -1 3.83 

28-Sep-95 09:30 23.75 START COMPRESSOR 
28-Sep-95 09:35 23.83 PW-5 START 
28-Sep-95 1 1 :45 26.00 -1 7.38 -1 7.42 0.04 -1 7.39 

28-Sep-95 1 5:00 29.25 -17.5 -1 7.53 0.03 -17.51 

28-Sep-95 17:35 31 .83 -17.35 -1 7.35 0.00 -17.35 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TERRA VAC 
TABLE 10 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

PW-5 CAPTURE ZONE TEST 
TV PROJECT # 110234 

STAGE 1 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 
NUMBER DATE TIME HOURS LEVEL It LEVEL It THICKNESS It SURFACE It 

PW-3 27-Sep-95 09:45 0.00 -14.1 0 -14.54 0.44 -1 4. 1 9  
MW-3 27-Sep-95 09:45 0.00 -13.48 -1 5.70 2.22 -13.92 
MW-4 27-Sep-95 09:45 0.00 -1281 -13.67 0.86 -1298 
PW-4 27-Sep-95 09:45 0.00 -12 1 3  -1 3.1 0 0.97 -1232 
PW-B 27-Sep-95 09:45 0.00 -13.1 3 -19.1 2 5.99 -14.33 
PW-3 27-Sep-95 1 0:32 0.78 -1 4.1 3 -1 4.54 0.41 -1 4.21 
MW-3 27-Sep-95 1 0:32 0.78 -1 4.63 -15.68 1 .05 -1 4.84 
PW-4 27-Sep-95 1 0:32 0.78 -1277 -13.90 1 .1 3  -13.00 
PW-4 27-Sep-95 1 1 :00 1 .25 -13.90 -14.42 0.52 -14.00 
PW-B 27-Sep-95 1 1 :46 202 RATE CHECK =25 GPH 
PW-B 27-Sep-95 1 3:27 3.70 -1 4.62 -1 7.40 278 -1 5.18 
PW-3 27-Sep-95 1 3:27 3.70 -1 4.20 -14.67 0.47 -14.29 
MW-3 27-Sep-95 1 3:27 3.70 -14. 1 3  -14.87 0.74 -14.28 
MW-4 27-Sep-95 1 3:27 3.70 -1 3.07 -13.41 0.34 -1 3.14 
PW-4 27-Sep-95 1 3:27 3.70 -1265 -1297 0.32 -1271 
PW-5 27-Sep-95 1 5:35 5.83 START 
PW-B 27-Sep-95 1 6:55 7.1 7 -1 4.35 -1 7.1 0  275 -1 4.90 
PW-3 27-Sep-95 1 6:55 7.1 7  -14.05 -14.78 0.73 -1 4.20 
MW-3 27-Sep-95 1 6:55 7.1 7  -1 4.05 -14.78 0.73 -14.20 
MW-4 27-Sep-95 1 6:55 7.1 7  -1 3.05 -13.37 0.32 -1 3.1 1 

UGW-1 27-Sep-95 1 6:55 7.1 7  -1 1 .62 -20.70 9.08 -13.44 
PW-4 27-Sep-95 1 6:55 7.1 7  -1 2.37 -1267 0.30 -1 243 
PW-B 28-Sep-95 09:1 0 23.42 -13.43 -17.40 3.97 -1 4.22 
PW-3 28-Sep-95 09:10 23.42 -13.95 -14.39 0.44 -1 4.04 
MW-3 28-Sep-95 09:10 23.42 -13.76 -14.55 0.79 -13.92 
MW-4 28-Sep-95 09:1 0  23.42 -1290 -13.30 0.40 -1 2.98 
PW=4 28-Sep-95 09:10 23.42 -1222 -1268 0.46 -12.31 

UGW-1 28-Sep-95 09: 1 0  23.42 -1 1 .48 -20.60 9.12 -1 3.30 
28-Sep-95 09:30 23.75 START COMPRESSOR 

PW-5 28-Sep-95 09:35 23.83 START 
PW-B 28-Sep-95 10:30 24.75 START 
PW-3 28-Sep-95 1 1 :45 26.00 -1 4.03 -14.53 0.50 -14. 1 3  
MW-3 28-Sep-95 1 1 :45 26.00 -1 3.79 -1 4.70 0.91 -13.97 
MW-4 28-Sep-95 1 1 :45 26.00 -12.90 -13.34 0.44 -1 2.99 
PW-4 28-Sep-95 1 1 :45 26.00 -1 220 -1264 0.44 -1 2.29 

UGW-1 28-Sep-95 1 1 :45 26.00 -1 1 .53 -20.68 9.1 5  -1 3.36 
PW-B 28-Sep-95 1 1 :45 26.00 -1 5.25 -1 7.70 245 -1 5.74 
MW-4 28-Sep-95 1 5:00 29.25 -1288 -13.35 0.47 -1297 
PW-4 28-Sep-95 1 5:00 29.25 -121 5 -1 2.63 0.48 -1225 
MW-3 28-Sep-95 1 5:00 29.25 -1 3.85 -1 4.93 1 .08 -1 4.07 
PW-3 28-Sep-95 1 5:00 29.25 -1 4.08 -1 4.62 0.54 -14. 1 9  
PW-5 28-Sep-95 1 5:00 29.25 -1 7.50 -17.53 0.03 -17.51 
PW..fJ 28-Sep-95 1 5:00 29.25 -1 4.30 -17.10 280 -1 4.86 

UGW-1 28-Sep-95 1 5:00 29.25 -1 1 .60 -20.74 9.14 -13.43 
PW-B 28-Sep-95 17:35 31 .83 -1 7.06 -17.1 6 0.1 0  -17.08 
MW-3 28-Sep-95 1 7:35 31 .83 -1 3.88 -1 5.00 1 .1 2  -1 4.1 0 
PW-3 28-Sep-95 17:35 31 .83 -14. 1 0  -1 4.70 0.60 -1 4.22 
PW-5 28-Sep-95 1 7:35 31 .83 -17.35 -1 7.35 0.00 -1 7.35 
MW-4 28-Sep-95 17:35 31 .83 -1 292 -1 3.38 0.46 -13.01 
PW-4 28-Sep-95 17:35 31 .83 -1 2 1 4  -1 262 0.48 -1 224 

UGW-1 28-Sep-95 17:35 31 .83 -1 1 .62 -20.60 8.98 -1 3.42 

NOTE: LEAVE SYSTEM ON OVER NIGHT 
NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TABLE 1 1  

US NAVY 

TERRA VAC 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-6 PRODUCT ONLY PUMP TEST 
TV PROJECT # 1 1 0234 

STAGE 1 

RUN PRODUCT WATER 
DATE TIME HOURS LEVEL ft LEVEL ft 
28-Sep-95 09: 1 0  0.00 -13.43 -1 7.40 
28-Sep-95 1 0:00 0.83 START 

PRODUCT PIEZOMETRI 
THICKNESS ft SURFACE ft 

3.97 -14.22 

28-Sep-95 1 1 :45 2.58 -15.25 -1 7.70 2.45 -1 5.74 
28-Sep-95 1 5:00 5.83 -14.30 -1 7.1 0  2.80 -14.86 
28-Sep-95 1 7:35 8.42 -17.06 -17.16 0.1 0  -1 7.08 
29-Sep-95 08:30 23.33 -16.45 -16.48 0.03 -16.46 
29-Sep-95 1 1 :55 26.75 -15.73 -1 5.81 0.08 -1 5 .75 
29-Sep-95 1 5:30 30.33 -1 5.39 -15.40 0.01 -1 5.39 
30-Sep-95 08:45 47.58 -1 5.34 -1 5.35 0.01 -1 5.34 
30-Sep-95 16:55 55.75 -1 5.33 -1 5.33 0.00 -1 5.33 
01 -0ct-95 09: 1 0  72.00 -15.35 -1 5.35 0.00 -1 5.35 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



TERRA VAC 
TABLE 12 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

PW-6 CAPTURE ZONE TEST 
TV PROJECT # 110234 

STAGE 1 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 
NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

PW-3 28-Sep-95 09:1 0 0.00 -13.95 -1 4.39 0.44 -1 4.04 
MW-3 28-Sep-95 09:1 0 0.00 -13.76 -14.55 0.79 -13.92 
PW-5 28-Sep-95 09:1 0 0.00 -13.33 -15.82 249 -13.83 
MW-4 28-Sep-95 09:1 0 0.00 -1290 -1 3.30 0.40 -1298 
PW-4 28-Sep-95 09:1 0  0.00 -1222 -1 268 0.46 -1231 

UGW-1 28-Sep-95 09: 1 0  0.00 -1 1 .48 -20.60 9.1 2  -13.30 
PW-3 28-Sep-95 1 1 :45 258 -14.03 -14.53 0.50 -14.1 3 
MW-3 28-Sep-95 1 1 :45 258 -1 3.79 -14.70 0.91 -13.97 
PW-5 28-Sep-95 1 1 :45 258 -17.38 -17.42 0.04 -17.39 
MW-4 28-Sep-95 1 1 :45 258 -1290 -13.34 0.44 -1299 
PW-4 28-Sep-95 1 1 :45 258 -1 220 -1264 0.44 -1229 

UGW-1 28-Sep-95 1 1 :45 2.58 -1 1 .53 -20.68 9.1 5  -1 3.36 
MW-4 28-Sep-95 1 5:00 5.83 -1288 -13.35 0.47 -1297 
PW-4 28-Sep-95 1 5:00 5.83 -121 5 -1263 0.48 -1225 
MW-3 28-Sep-95 1 5:00 5.83 -1 3.85 -1 4.93 1 .08 -14.07 
PW-3 28-Sep-95 1 5:00 5.83 -1 4.08 -14.62 0.54 -14. 1 9  
PW-5 28-Sep-95 1 5:00 5.83 -1 7.50 -1 7.53 0.03 -17.51 

UGW-1 28-Sep-95 1 5:00 5.83 -1 1 .60 -20.74 9.1 4  -13.43 
PW-5 28-Sep-95 1 7:35 8.42 -17.35 -17.35 0.00 -17.35 
MW-3 28-Sep-95 1 7:35 8.42 -1 3.88 -15.00 1 .1 2  -1 4. 1 0  
PW-3 28-Sep-95 1 7:35 8.42 -1 4.1 0  -1 4.70 0.60 -1 4.22 
MW-4 28-Sep-95 1 7:35 8.42 -1292 -13.38 0.46 -13.01 
PW-4 28-Sep-95 1 7:35 8.42 -1214 -1 2.62 0.48 -1 2.24 

UGW-1 28-Sep-95 1 7:35 8.42 -1 1 .62 -20.60 8.98 -1 3.42 
PW-5 29-Sep-95 08:30 23.33 -17.50 -1 7.52 0.02 -17.50 
PW-3 29-Sep-95 08:30 23.33 -1 4.25 -1 4.97 0.72 -14.39 
MW-3 29-Sep-95 08:30 23.33 -1 3.95 -1 5.27 1 .32 -14.21 
MW-4 29-Sep-95 08:30 23.33 -12.93 -13.45 0.52 -13.03 
PW-4 29-Sep-95 08:30 23.33 -1 2.20 -1 2.75 0.55 -12.31 

UGW-1 29-Sep-95 08:30 23.33 -1 1 .73 -20.80 9.07 -1 3.54 
NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 



2�Sep-95 TIME 
2�ep-95 07:40 
2�ep-95 09:00 
2�ep-95 1 0:05 
�ep-95 1 0:50 
�ep-95 1 0:51 
2�Sep-95 1 6:55 
2�Sep-95 1 7:00 
27-Sep-95 08:45 
27-Sep-95 08:50 
27-Sep-95 09:40 
28-Sep-95 09:00 
28-Sep-95 09:36 
28-Sep-95 1 1  :00 

TABLE 1 3  
U S  NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

MW-1 PRODUCT ONLY PUMP TEST 

RUN 
HOURS 

0 
1 .33 
2.42 
3.1 7  
3.1 8  
9.25 
9.33 

25.08 
25. 1 7  
26.00 
49.33 
49.93 
51 .33 

TV PROJECT # 110234 

STAGE 1 

PRODUCT WATER 
LEVEL ft LEVEL ft 

-10.06 -1 6.67 
START 

-123 
-14.6 

STOP 
-1 2.08 

START 
-1 1 .45 
STOP 

START 
-1 1 .84 

START 

-16.2 
-1 6.1 

-1 5.67 

-1 5.1 

-1 5.08 

TOTAL RATE 2 GPH 
PRODUCT RATE '0.5 GPH 

PRODUCT PIEZOMETRIC 
THICKNESS ft SURFACE ft 

6.61 -1 1 .38 

3.9 
1 .5 

3.59 
0 

3.65 

3.24 

-1 3.08 
-14.90 

-1 2.80 

-12 1 8  

-1 2.49 

NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 

'TERRA VAC 



WELL 
NUMBER 
PW-2 
r.M./-2 
PW-1 
PW-2 
PW-1 
r.M./-2 
UGW-22 
UGW-5 

TABLE 14 
US NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

MW-1 CAPTURE ZONETEST 

RUN 
DATE HOURS 
27-Sep-95 24.91 
27-Sep-95 24.91 
27 -Sep-95 24.91 
28-Sep-95 49.33 
28-Sep-95 49.33 
28-Sep-95 49.33 
28-Sep-95 49.33 
28-Sep-95 49.33 
28-Sep-95 49.83 

TV PROJECT # 110234 

STAGE 1 

PRODUCT WATER 
LEVEL fT LEVEL ft 

-1 1 .63 -1 1 .88 
-1 1 .00 -1 1 .29 
-8.45 -8.48 

-1 1 .56 -1 1 .91 
-8.53 -8.55 

-10.92 -1 1 .27 
-9.70 -9.70 

-1 1 .89 -1 1 .94 

PRODUCT PIEZOMETRIC 
THICKNESS ft SURFACE ft 

0.25 -1 1 .68 
0.29 -1 1 .06 
0.03 -8.46 
0.35 -1 1 .63 
0.02 -8.53 
0.35 -1 0.99 
0.00 -9.70 
0.05 -1 1 .90 

UGW-22 28-Sep-95 52.33 -9.71 -9.71 0.00 -9.71 
MW-2 28-Sep-95 52.33 -1 0.93 -1 1 .27 0.34 -1 1 .00 
PW-1 28-Sep-95 52.33 -8.54 -8.58 0.04 -8.55 
PW-2 28-Sep-95 52.33 -1 1 .54 -1 1 .90 0.36 -1 1 .61 
UGW-5 28-Sep-95 52.33 -1 1 .88 -1 1 .91 0.03 -1 1 .89 
PW-2 28-Sep-95 55.16 -1 1 .50 -1 1 .85 0.35' -1 1 .57 
PW-1 28-Sep-95 55.16 -8.54 -8.60 0.06 -8.55 
UGW-22 28-Sep-95 55.1 6  -9.71 -9.71 0.00 -9.71 
r.M./-2 28-Sep-95 55.1 6  -1 0.89 -1 1 .23 0.34 -10.96 
UGW-5 28-Sep-95 55.1 6  -1 1 .88 -1 1 .91 0.03 -1 1 .89 
UGW-22 28-Sep-95 57.83 -9.71 -9.71 0.00 -9.71 
r.M./-2 28-Sep-95 57.83 -1 0.87 -1 1 .20 0.33 -1 0.94 
PW-1 28-Sep-95 57.83 -8.56 -8.60 0.04 -8.57 
PW-2 28-Sep-95 57.83 -1 1 .48 -1 1 .85 0.37 -1 1 .55 
UGW-5 28-Sep-95 57.83 -1 1 .93 -1 1 .97 0.04 -1 1 .94 
NOTE: WATER & PRODUCT LEVELS ARE RECORDED FROM TOP OF CASING 

TERRA VAC 



TABLE 1 5  
U S  NAVY 

TOW WAY FUEL FACIUTY 
ROOSEVELT ROADS, PUERTO RICO 

PRODUCT RECOVERY RATES 
TV PROJECT # 1 10234 

STAGE 1 

WELL 
DATE TIME NUMBER 
30-Sep-95 1 6:30 TAN K  
30-Sep-95 1 6:40 PW-1 
30-Sep-95 1 6:40 MW-1 
30-Sep-95 1 6:40 PW-2 
30-Sep-95 1 6:40 PW-3 
30-Sep-95 1 6:40 PW-4 
30-Sep-95 1 6:40 PW-5 
30-Sep-95 1 6:40 PW-6 
30-Sep-95 1 6:40 TOTAL 
01 -0ct-95 09:30 TANK 
1 0-0ct-95 09:27 TAN K  

RATES RECORDED AT WELLHEAD 

TOTAL PRODUCT NUMBER 
RATE GPO RATE GPO OF WELLS 

72.0 1 5.0 6 
21.0 2.2 

3.0 2.2 
60.0 0.0 

3.0 0.7 
27.1 2.4 
1 4.2 4.1 

7.7 3.4 
208.0 30.1 7 
1 68.0 1 3.1  7 

AVERAGE 1 7.0 7 

TERRA VAC 



TABLE 1 6  
U S  NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-1 VACUUM ROI TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

WELL VACUUM DISTANCE 
NUMBER DATE TIME IN WATER FEET 
UGW-5 1 6-0ct-95 1 0: 1 0  0.00 
PW-1 1 0: 1 0  54.4 
MW-2 1 0: 1 0  0.06 
PW-2 1 0: 1 0  0.1 3  
UGW-22 1 0: 1 0  0.25 
blank 0.01 
blank 0.1 5  
MW-1 1 0: 1 0 0.00 

PW-1 WELLHEAD VACUUM 4" H 

5.00 
0 

5.83 
7.00 

1 0.00 
20 
30 

21 .00 
54.4 

TERRA VAC 



TERRA VAC _ 

TABLE 1 7  

U S  NAVY 

TOW WAY FUEL FACILITY 
ROOSEVELT ROADS, PUERTO RICO 

PW-1 CAPTURE ZON E  TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRI 
NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft 

MW-2 1 0-0ct-95 09: 1 5  0.0 -1 1 .66 -1 2.35 0.69 -1 1 .80 
PW-2 1 0-0ct-95 09: 1 5  0.0 -12.33 -12.39 0.06 -12.34 

UGW-22 1 0-0ct-95 09: 1 5  0.0 -10.7 -1 0.72 0.02 -1 0.70 
UGW-5 1 0-0ct-95 09: 1 5  0.0 -1 2.78 -12.85 0.07 -12.79 
MW-2 1 1 -0ct-95 08:58 23.7 -1 1 .71 -12.38 0.67 -1 1 .84 
PW-2 1 1 -0ct-95 08:58 23.7 -12.44 -12.49 0.05 -12.45 

UGW-22 1 1-0ct-95 08:58 23.7 -1 0.77 -1 0.78 0.01 -1 0 .77 
UGW-5 1 1 -0ct-95 08:58 23.7 -12.82 -12.90 0.08 -12.84 
PW-1 1 1 -0ct-95 16:25 31 .2 START VAC 
MW-2 1 1 -0ct-95 16:35 31 .3 -1 2. 1 5  -1 3.1 0  0.95 -12.34 

UGW-22 1 1 -0ct-95 16:35 31 .3 -1 0.8 -1 0.81 0.01 -1 0.80 
PW-2 1 1 -0ct-95 1 6:35 31 .3 -15.45 -1 5.45 0.00 -1 5.45 

UGW-5 1 1 -0ct-95 16:35 31 .3 -12.86 -1 2.87 0.01 -12.86 
MW-2 1 1 -0ct-95 1 7:01 31 .8 -12. 1 6  -1 3. 1 0  0.94 -12.35 

UGW-22 1 1 -0ct-95 1 7:01 31 .8 -1 0.82 -1 0.83 0.01 -1 0.82 
PW-2 1 1-0ct-95 1 7:01 31 .8 -14.68 -14.68 0.00 -14.68 

UGW-5 1 1 -0ct-95 1 7:01 31 .8 -1 2.88 -1 2.91 0.03 -12.89 
MW-2 1 1 -0ct-95 1 7:35 32.3 -12.22 -1 3. 1 8  0.96 -12.41 
PW-2 1 1 -0ct-95 1 7:35 32.3 -1 5.86 -1 5.87 0.01 -1 5.86 

UGW-22 1 1 -0ct-95 1 7:35 32.3 -1 0.85 -1 0.85 0.00 -1 0.85 
UGW-5 1 1 -0ct-95 17:35 32.3 -1 2.88 -1 2.89 0.01 -1 2.88 
UGW-5 1 1 -0ct-95 17:55 32.7 -1 2.88 -12.9 0.02 -1 2.88 

UGW-22 1 1 -0ct-95 1 7:55 32.7 -1 0.86 -1 0.87 0.01 -1 0.86 
MW-2 1 1 -0ct-95 1 7:55 32.7 -1 2.28 -1 3.1 9 0.91 -1 2.46 
PW-2 1 1 -0ct-95 1 7:55 32.7 -1 5.96 -1 6.01 0.05 -1 5.97 
PW-1 12-0ct-95 08:00 46.8 SYSTEM OFF 

12-0ct-95 08:20 47. 1  START 
MW-2 1 2-0ct-95 09:45 48.5  -12.99 -14.1 1 . 1 1  -1 3.21 
PW-2 12-0ct-95 09:45 48.5 -1 6.48 -1 6.49 0.01 -1 6.48 

UGW-22 12-0ct-95 09:45 48.5  -1 1 .41 -1 1 .42 0.01 -1 1 .41 
UGW-5 12-0ct-95 09:45 48.5  -1 2.87 -1 2.94 0.07 -12.88 
PW-2 1 2-0ct-95 1 1 :44 50.5 -1 6.43 -16.44 0.01 -1 6.43 

UGW-22 12-0ct-95 1 1 :44 
. 

lo 50.5 -1 1 .47 -1 1 .49 0.02 -1 1 .47 
UGW-5 12-0ct-95 1 1 :44 50.5 -1 2.88 -1 2.94 0.06 -12.89 
MW-2 12-0ct-95 1 1 :44 50.5 -1 3.03 -1 4. 1 8  1 . 1 5  -1 3.26 
PW-1 12-0ct-95 14:57 53.7 STOP 
PW-1 14-0ct-95 10:25 97.2 START 

UGW-22 14-0ct-95 1 0:55 97.7 -1 1 .82 -1 1 .83 0.01 -1 1 .82 
MW-2 14-0ct-95 1 0:55 97.7 -1 3.73 -1 4.91 1 . 1 8  -1 3.97 

\ 
PW-2 14-0ct-95 1 0:55 97.7 -1 3.31 -1 3.8 0.49 -1 3.41 

UGW-5 14-0ct-95 1 0:55 97.7 -1 2.95 -1 2.97 0.02 -12.95 
NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 

\ 



TERRA VAC 
TABLE 1 8  

U S  NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW- 1 TEST 
TV PROJECT # 1 1 0234 

STAGE 2 SCFM 

RUN PRODUCT WATER PRODUCT PIEZOMETRI WELLHEAD TOTAL TOTAL AIR 

...,ATE TIME HOURS LEVEL ft LEVEL ft THICKNESS ft SURFACE ft VACUUM DEL TA-P VACUUM FLOW 

1 0-0ct-95 09:1 5 0.0 -1 0.99 -1 0.99 0.00 -1 0.99 PUMP ON 0 0 0 
1 -0ct-95 08:58 23.7 -1 0.79 -1 0.79 0.00 -1 0.79 
1 -0ct-95 16:21 31 .1 -1 1 .80 -1 1 .81 0.01 -1 1 .80 0.00 

1 1 -0ct-95 16:25 31 .2 START VACUUM 0.00 
· 1 -0ct-95 16:27 31 .2 -1 1 .66 -1 1 .68 0.02 -1 1 .66 3.00 0.0625 3.00 1 1 .92 
1 -0ct-95 16:45 31 .5 -1 0.78 -1 0.79 0.01 -1 0.78 3.00 0.0625 3.00 1 1 .92 

1 1 -0ct-95 1 7:09 31 .9 -1 0.36 -1 0.37 0.01 -1 0.36 3.00 0.0625 3.00 1 1 .92 
-1 1 -0ct-95 1 7:35 32.3 -1 0.09 -1 0.1 0 0.01 -1 0.09 3.00 0.0625 3.00 1 1 .92 

1 -0ct-95 18:00 32.8 -9.96 -9.96 0.00 -9.96 3.00 0.0625 3.00 1 1 .92 
1 1 -0ct-95 18 : 15  33.0 -9.90 -9.90 0.00 -9.90 3.00 0.0625 3.00 1 1 .92 
12-0ct-95 08:00 46.8 system shut down over night 
2-0ct-95 08: 1 5  47.0 -1 1 .78 -1 1 .79 0.01 -1 1 .78 

, 2-0ct-95 08:20 47.1 START 
1 2-0ct-95 09:20 48. 1 -1 0.66 -1 0.66 0.00 -10.66 3.00 0.0625 3.00 . 1 1 .92 
2-0ct-95 09:46 48.5 -1 0.59 -1 0.59 0.00 -1 0.59 3.00 0.0625 3.00 1 1 .92 
2-0ct-95 1 1 :42 50.5 -1 0.43 -1 0.43 0.00 -1 0.43 3.00 0.0625 3.00 1 1 .92 

12-0ct-95 1 3:47 52.5 -1 0.44 -1 0.44 0.00 -1 0.44 3.00 0.0625 3.00 1 1 .92 
· 2-0ct-95 14:57 53.7 STOP 
4-0ct-95 08:40 95.4 -1 1 .41 -1 1 .41 0.00 -1 1 .41 

1 4-0ct-95 1 0:25 97.2 START 4.1 0  0.625 4.00 36.93 
1 4-0ct-95 1 0:57 97.7 -1 0 . 16  -1 0. 1 6  0.00 -1 0 .16 
OTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



TERRA VAC 

TABLE 1 9  

U S  NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-2 CAPTURE ZONE TEST 
TV PROJECT # 1 1 0234 

STAG E 2 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRI 
NUMBER DATE TIME HOURS LEVEL ft LEVEL ft THICKNESS f SURFACE ft 

PW-2 1 2-0ct-95 14:57 53.7 START VAC 
PW-1 1 2-0ct-95 1 5: 1 3  54.3 -1 1 .55 -1 1 .55 0.00 -1 1 .55 

UGW-22 1 2-0ct-95 1 5: 1 3  54.3 -1 1 .58 -1 1 .60 0.02 -1 1 .58 
MW-2 1 2-0ct-95 1 5 : 1 3  54.3 -1 3.16  -14.37 1 .21 -13.40 
MW-1 1 2-0ct-95 15 : 13  54.3 -14.53 -14.54 0.01 -14.53 

UGW-5 1 2-0ct-95 1 5: 1 3  54.3 -12.91 -12.95 0.04 -12.92 
PW-1 1 2-0ct-95 1 5:43 54.3 -1 1 .78 -1 1 .79 0.01  -1 1 .78 

UGW-22 1 2-0ct-95 1 5:45 55. 1  -1 1 .61 -1 1 .63 0.02 -1 1 .61 
MW-2 1 2-0ct-95 1 5:45 55. 1 -1 3.42 -14.67 1 .25 -1 3.67 

UGW-5 1 2-0ct-95 1 5:45 55.1  -12.89 -12.95 0.06 -12.90 
PW-1 1 2-0ct-95 1 7: 1 1  56.5 -1 1 .75 -1 1 .76 0.01 -1 1 .75 

UGW-22 12-0ct-95 1 7: 1 1 56.5 -1 1 .66 -1 1 .69 0.03 -1 1 .67 
MW-2 1 2-0ct-95 1 7: 1 1 56.5 -1 3.76 -14.92 1 . 1 6  -1 3.99 

UGW-5 12-0ct-95 17: 1 1  56.5 -12.91 -12.95 0.04 -12.92 
PW-1 1 3-0ct-95 08: 1 5 71 . 1  -1 1 .80 -1 1 .80 0.00 -1 1 .80 
MW-2 1 3-0ct-95 08: 1 5  71 . 1  -1 3.81 -14.92 1 .1 1  -14.03 

UGW-22 1 3-0ct-95 08:1 5  71 . 1  -12.08 -12.1 1 0.03 -12.09 
UGW-5 1 3-0ct-95 08:1 5  71 . 1  -12.98 -1 3.07 0.09 -1 3.00 
PW-1 14-0ct-95 08:40 95.6 -1 1 .41 -1 1 .41 0.00 -1 1 .41 
MW-2 1 4-0ct-95 08:40 95.6 -1 3.69 -14.86 1 .1 7  -1 3.92 

UGW-22 1 4-0ct-95 08:40 95.6 -1 1 .86 -1 1 .87 0.01 -1 1 .86 
UGW-5 14-0ct-95 08:40 95.6 -12.99 -1 3.06 0.07 -1 3.00 

NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 



TABLE 20 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-2 VACUUM ROI TEST 
TV PROJECT # 1 1 0234 

STAGE 2 
VACUUM 

WELL INCHES DISTANCE 
NUMBER DATE TIME WATER FEET 
PW-2 16-0ct-95 09:20 61 .20 0.00 
PW-1 16-0ct-95 09:20 0.5 7 
MW-1 16-0ct-95 09:20 0.50 1 0.25 
UGW-22 16-0ct-95 09:20 0.1 25 20.75 
blank 0.1 30 
MW-2 1 6-0ct-95 09:20 0 5.83 
UGW-5 16-0ct-95 09:20 0.00 1 4.52 

TERRA VAC 



TABLE 21 

US NAVY 
TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-2 TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

TERRA VAC. 

SCFM 
PRODUCT WATER PRODUCT PIEZOMETRI WELL HEAD TOTAL TOTAL AIR 

DATE TIME LEVEL tt LEVEL tt THICKNESS ft SURFACE ft VACUUM DEL TA-P VAC FLOW 

1 0-0ct-95 09: 1 5  0.0 -1 3.93 -1 3.99 0.06 -13.94 
1 1 -0ct-95 08:58 23.7 -14.04 -14.09 0.05 -14.05 
1 1 -0ct-95 1 7:01 31 .8 -14.68 -14.68 0.00 -1 4.68 
12-0ct-95 1 4:57 53.7 START 
12-0ct-95 1 5: 1 2  54.0 -1 5.66 -15.66 0.00 
12-0ct-95 1 5:42 54.5 -1 5.21 -15.24 0.03 
12-0ct-95 1 7:09 55.9 -1 4.9 -1 5.01 0.1 1 
1 3-0ct-95 08: 1 6  71 .0 -1 3.58 -14.2 0.62 
14-0ct-95 08:41 95.4 -12.4 -13.65 1 .25 

09:44 PUMP MOVED UP TO PRODUCT LEVEL 

-1 5.66 
-1 5.22 
-14.92 
-1 3.70 
-12.65 

3 

2.5 
2.5 
3.5 

0.0625 

0.0625 
0.0625 
0.0625 

NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC) 

3 

3 
3 
3 

0.0 
1 1 .9 
0.0 

1 2.0 
1 2.0 
1 1 .8 



TERRA VAC 

TABLE 22 

US NAVY 

TOW WAY FUEL FACILITY 

ROOSEVELT ROADS, PUERTO RICO 

PW-3 CAPTURE ZONE TEST 
TV PROJECT # 1 1 0234 

STAGE 2 

WELL RUN PRODUCT WATER PRODUCT PIEZOMETRIC 

NUMBER DATE TIME HOURS LEVEL It LEVEL It THICKNESS r SURFACE It 

PW-6 1 3-0ct-95 1 4:07 76.9 -1 6.34 -16.50 0.1 6  -16.37 
PW-5 1 3-0ct-95 1 4:07 76.9 -1 9.29 -1 9.40 0.1 1 -19.31 
PW-4 1 3-0ct-95 1 4:07 76.9 -13.62 -14.90 1 .28 -13.88 
MW-4 1 3-0ct-95 1 4:07 76.9 -13.39 -14.40 1 .01 -1 3.59 
MW-3 1 3-0ct-95 1 4:07 76.9 -14.46 -1 5.74 1 .28 -1 4.72 

UGW-1 1 3-0ct-95 1 4:07 76.9 -1 3.72 -14.62 0.90 -1 3.90 
PW-3 1 3-0ct-95 1 4: 1 5  77.0 START VAC 
PW-6 1 3-0ct-95 1 4:33 77.3 -1 6.34 -16.47 0.1 3  -16.37 
PW-5 1 3-0ct-95 1 4:33 77.3 -1 9.39 -1 9.40 0.01 -1 9.39 
PW-4 1 3-0ct-95 1 4:33 77.3 -1 3.70 -14.95 1 .25 -1 3.95 
MW-4 1 3-0ct-95 1 4:33 77.3 -1 3.80 -14.39 0.59 -1 3.92 
MW-3 1 3-0ct-95 14:33 77.3 -1 4.46 -1 5.78 1 .32 -14.72 

UGW-1 1 3-0ct-95 1 4:33 77.3 -1 3.74 -14.62 0.88 -1 3.92 
PW-6 1 3-0ct-95 1 5:00 77.8 -1 6.38 -16.45 0.07 -1 6.39 
PW-5 1 3-0ct-95 1 5:00 77.8 -1 9.38 -1 9.39 0.01 -1 9.38 
PW-4 1 3-0ct-95 1 5:00 77.8 -1 3.80 -1 5. 1 8  1 .38 -14.08 
MW-4 1 3-0ct-95 1 5:00 77.8 -1 3.39 -14.40 1 .01 -1 3.59 
MW-3 1 3-0ct-95 1 5:00 77.8 -14.48 -1 5.83 1 .35 -1 4.75 

UGW-1 1 3-0ct-95 1 5:00 77.8 -1 3.76 -14.64 0.88 -1 3.94 
PW-6 1 4-0ct-95 08:52 95.7 -1 6.50 -16.78 0.28 -1 6.56 
PW-5 1 4-0ct-95 08:52 95.7 -1 9.36 -1 9.37 0.01 -1 9.36 
MW-4 14-0ct-95 08:52 95.7 -1 3.41 -14.49 1 .08 -1 3.63 
PW-4 14-0ct-95 08:52 95.7 -1 3.73 -1 5.27 1 .54 -14.04 
MW-3 14-0ct-95 08:52 95.7 -1 4.64 -16. 1 1 1 .47 -14.93 

UGW-1 14-0ct-95 08:52 95.7 -1 3.89 -14.77 0.88 -1 4.07 
PW-3 1 4-0ct-95 1 0:30 97.3 STOP VAC 

NOTE: WATER AND PRODUCT LEVEL MEASUREMENT ARE FROM TOP OF CASING (TOC 
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GEOLOGlC DESCRIPTION 

( Calor, Taxtura, Structure, ate , ) 
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llwneroua Gravel ,  Gravel up to > 3 em, :'a!• . 5 0 ,  
tlo nydro carbon ( u. C . )  Odor 

1 SIUna Aft Above slight u . c .  odor 
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�LL 
':'l'l0t1 

r-
��·;o-;S: t,:/(. r · ··-

I . i'.'tt: /:�i �! IJ?t-��� 

L'EPTU 
( ft . ) 

. 
o -

- -
-

LIT flO LOGY 

l � .- � .o· 
. .  .; 

� -

. 

- - ., - - -
- - . .  c:: �. . -
t- - , 

GEOLOGIC DESCRIPTION 
( USCS) (Color, :raxture, StructuTn1 otc . )  

FILL I Drown, Silty - Clay wi.th sand 
l Nwnoroua Oravel1 crnvol up to 

'J/12/95 
11-0234 

F .  McRay 

SLO:L' SIZE I 02 0 "  

Total dopth z 2 5 . 0 •  

and Grav e l ,  FJ.ll, 
> 3 CIR1 6\f• , S O  

.�!.lf{ - ,. tt? FILL I Brown, Scno Gray - Green, Silty - Sandy - Clay With 0 

� � 1- - ( 
- - ·  

- 1- - - - -
- .  - . l-- 5 - ( CL-HL) - - -- t- - . 

I= 
- . - - -

- 1- - - ·  1- - - .  - 1- - · - -
- ·  1- - - - - { CL-HL) -

. I  . 
·- · 

-· -· · I= 
--

--·· · 

L .  
- . . . . 
- - . 

r--... •. 

-
----

·-. 
-· 

-
·--
- -· 

-
- - - -

-
-
-
--
-
- -
-

-

- .. 

. - - - , _  - .  
t- - - ·  

' - - - -. - -
. 1- -. t- 10 -. t-

t-
1-

. 1-
- t-

1-- . -
- -

- I-- - 15 
-
-

-. 
· I-- -. 

1--
- - r--. - 1-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

- 2 0 -
- -

· t- -
- -
- -
t- -

- -
- -
:- -

. I- -
2 5  

-
- ·  - - -

- - -
- .  - - -

- - -

,J v 

1.\.. ......... 

�- }' 

....._.... 

"<. 
! 

.I 
. __ ,....., I ! I 

{\.. I 
� 

"'-'" 

/ 

•muka a s croon 25 . 0 •-s . o •  (bla) 
T.i�ftr s . o •-nurfaca 
aump 2 5 . D • -l4 . S • (bls ) 

s e nd l S . o • -4 . 0 •  (ble ) 
b<. ntonite • . o •- 3 . 5 1  ( bla ) 
grout 3 . 5 • - aurfaca 

(CL )  

Gravel , Fill , Large Gravel > 2cm1 sw � . 50 

CLIIYEY/SIL'l' I Lt . Brown, Silty - Clay Some Sand, (CL-HL) I 

Plaatic, Hydro Carbon ( B . C . ) Odor, sw • . s o 

C1..hYEY/SILT I Sama J\a Jlbova 

CfJ\Y I Lt . Drown, silty - clay, Very Pluotio1 ( CL) , 
strong a . c .  Odor, Slf " . 7 5  

WEl\l'DER.EO I Rctldiah - Br-own, Silt - clny - s ar,d ' Cr:>ve l ,  
noel\ Gravel 211111-2cm, Decompoaod Rack, .Frnctur-ed , 

slight a .c. Oder, Dry, GW • <. !iO 

la:JI:r!WU:D I Same as 1\bova, a . c .  Odor 
nOCJt Slf � . so 

WEI'.T!!EIU:o I Reddish - Brown, S i lt - Clay - S11nd " Gravel, 
nocx Gravel. 2DDI-2cm, Pacampoood �cck, Slight n . c .  Odor, 

Dry, sw • < . 5 0  

W.El\l'IJERED I Roddiuh - Drown, Silt - <:lay - Sand ' Graval, 
J\OCit Gravel 2m-2cm1 Deconpoaed Reck, Sli9ht u . c .  Odor, 

Dry , SW • < . 50 

li'EJil'BEnE:O I Same liB Above , u . c .  Odor 
ROot Slf ,. . 5 0  

� � 

� 
� 

SOIL 
!ANr.LYSES 

(PPH) 



80lUtiC/WELL NUMBER: PW-l DJ\l'E DRILLED! 9 / 2 2 / 9 5  

P roj oct1 ROOSEVELT ROt.DS US IIA\IY S�TION Project NUJUberl 1 1 -0 2 3 4  

Drilling Contractor: GEOl'EC:B Log by: F. McKay 
Or�lling Method• 

:Ell Dl.l\KETERI 
� �IIC pi.AHETERt 

LTER 111\TEniJ\LI 

WELL DEPTH 
?LE:riON ( ft . ) 

= ;= 
-;:'" a -v�: .�:· - -i 

r ! • . • f- -I , ' � . 
i' : li ' ' -

1- -:' f '· 
· · : f- -

1- -

4 "  

4 "  
GMID 

LI7UOLOGlr 

� - ·  0 
- ·  - - -

«!> 
- - -

- ·  
D 

"' . 
� - ��\."'-.. 1-- ' . -

1-
-
-
-

· -

-
-
-

- 1--
-
-

1--
1--

- 1-
-
-
-

-· 
. - · -

1-
-

-
-

-
-

· f- - · 

. 
-

. -

-

. -

-

-
--

- -
-

- -
-

. 
- . . 

-

1- -
f-- 5 -
1- -

1- -

1- .- . 
r- -

- -

f- - .  
f- -
f- -

1- -
� 10 -
f- -

f- -

f- -

f- -
f- -

r- -
- -
f- --
f- -
f- 15 -
f- -

- -
f- -
f- -

... ) 
/ 

..... __ 

'---· 
... / 

.�' 

\_.,. ............ . 

-�.._.., 

( 

� , _ .  

-Ll.._ 

ftSA ( 6 .25•  IDJ 
LENGTH a 

LEliGTB a 

PILTER SIZE1 

20 . 0 •  

4 . 0 •  

6-:ZO 

( USCG) 

FILL FILL 

W£1\X!:IDU:D 
ROCK 

WEJ\TILEJU:D 
ROC II: 

m:J'JIIERED 
ROCK 

WEJcrBERI:D 
ROC!t 

WEIJnE!LED 
ROCit 

WEATIIERED 

nOCK 

HA'l'EJUALl PVC SCll 4 0  

MATERIAL & PVC 6CB 40 
Raference Elev. a 

GEOLOGIC DESCRIPTION 

SLO'r SIZEI 

!rotal dept h :  

(Color, Texture, structure, otc . ) 

I DrOW"n , Silty - Clay with Sand and Gr11vel , 
llwaaJ:'oUe <lraval, <lrevel up to > J em, sw- . so ,  
Clay - Fill ie Pleatic, 11o n . c .  Odor 

I Dk .Gray - Green, Fractured nock, Gravala - Sa.ncln , 
rew Siltn a.nd Cloy" '  sw - . so ,  Slight U . C .  odor 
Oydro-Carbon ( U . C . ) odor, Sli a . s o  

I Dk . Cray • Green, FrActured Rock, Gravels - Sand a ,  
Few Silta and Clay o ,  Slf " . so ,  Slight u . c .  odor 
Hydro-Carbon ( H , C. ) odor, Sli' • . s o 

I Gray - Green grading down to Rcddioh - Brown, 
Fractured Reck on top grading dawn to compact 
Silt a - Clays , u . c .  Odor, sw .. • .so  

I Same aa Above IJ . C ,  Odor 

I Dk.Cray - Green, Fractured Reck, Cravala - Sande , 
Few Silts and cloy s ,  sw - . so ,  Slight n . c .  odor 
Hydro-Carbon (U.C . ) Odor, Sli' • . s o  

I Dk. cray - Graen, Fractured Rock, Gravolo - Sanda , 
Fow Silt. IUld Claj"o , SW' • . so ,  Slight .JJ. C .  odor 
Hydro-Carbon ( H .C . ) Odor, sw - . so 

0 2 0 "  

2 � . o •  

-- - · �- - HEATHERED : Dark Gray - Dk. Green, 11ama Iran staining, Fractured 
- - f- -

- - - 1- - .-
- - f- - / 
- , f- -

- - - f- 20 - I 
- - f- - ! . - . <... . 

. - I- - ':"\ . - - .. 
-

� . .  - - ; / ,  - - - f- -
- '-- - r- - I 

- - 1- - . . .  ' 
. 

f- -
l- 25 -

�marke r acrean 24 . 0 • - 4 . 0 •  (blo ) 

rinor 4 . 0 • - a urtaco 

Bump 2 4 . 0 •-2 3 . 5 • (bl o )  
unnu 2 4 . 0 •-3 . 5 •  (bl n )  
bentonite J . S • - J . O • ( blo ) 
grcut J . O • - au rface 

Rca Rock, nreaka down illto Silta and Claya , Sli . . so, 
Strong B . C .  odor 

WEATHEIU:D I Same AD Abovft 1 (cbaarved fraa cuttinga ) 
ROCK 

� > 

� 
t=3 

SOIL 

1\tiJ\LYSES 
( PPM ) 

JJ9 

s ,  9 4 3  

1 0 . 3  

6 1 5  

6 3 5  

5 4 0  

�14 
S , DOol 



ElOIUIIG/WI:LL !IUHDERI tlli- 3 Dlll'E DRILLED; 9 /2 5 / 9 5  

I' reject t ROOSEVELT ROJ\DS US NAvY STATION PJ:oject Humber: 1 1-02 J 4  

Drilling Contractors GEO:r£CH Log by : F .  tlcltay 
Dril ling t1othod 1 BSA l 6 . 2 5 •  IO ) 

:ll D I.AJ-I.ETE R 1 2 "  LEIIGTO: 20 . 0 1  l�'XERIALI PVC sea 40 SLOT SIZE! 02 0· 
I/lG OINmTEil.t 2 •  t.EIIGTH t 4 . 0 1  HATElliJ\L1 PVC sen 40 
:m n w.:rEIUALt S.I\ND FILTER SIZEI 6-2 0 R.efa.renca Elav . a  Total dapthz 24 . 0 •  

. 

-

v.:;LL DEl'TU 
i.J:l:IOII ( ft . ) 

-� 

2 

-

. 

I 

I 

f-
-

-

-

-

f--
-

-

- · 

-

- -

-

f--
- -

- --

· - ·-

-- . 

--

- ·  

-- -· 

·-

- · · --

·--

-- · 

--

·-

-

· -

-

-

� 

. 1-
--

-

-

� 1-- D -
� -I f- -I f-

-

· . ,. '  • 'I , 
, ., , . 
'· 

!.: 
; . . 10 
- -

. -

- . 

. 

-

- . 
. 

. 

- . 

-

-

-

-

f- -

-

f- -

- -

f- -

� -

l-- 5 -
f- -

f- -

� -

1- -

\- -

1- -

1- -

- -

1- -

1- 1 0 -
1- -

I- -

- -

- ' I- -

- 1- -

. 
- -

- 1- -

-
- -

f- -
- -. 1- 15 -

- 1- -
-· 1- -

. 

-

-
-

� . 

-

-

- . 

-

-

. .  

-
-

-

1- -

1- -

1- -

1- -

·I- -

1- -

1- -

l- 2 0  -
1- -
1- -
- -

LlTDOI.OGlC 

' 
0 · -

- - "'t'  t> 
· -

-
- - -

0 . 
- - - � -

•t__ . -

.....,_ 

( 
""" 'L'L 

'"'\ 
w···· 

,... 

/ 

'1., 
...... \.;' 

(__ 

l -
,.,v 

VL 

""'"''· ·· 
\.... 

.,.-<· ( 

'-- V '-

- 1- - · 
-

-

. --

-

. 

' I- - /"" 
-

1- - ' 

. I- - ...... 

-

1- -

l- /. 5 -

( USCS )  

tom•..rks r ocreen 24 . 0 • -4 . 5 •  (bl o )  
rieer 4 . 5 •-eurface 
au�p 2 4 . 0 • -2 3 . 5 • (bla l 
oand 2 4 . 0 1 -4 . 0 •  (bla ) 
b�ntonite 4 . 0 •-3 . 5 •  (bla ) 
grout 3 • .5 • - aurfaco 

GEOLOGIC DESCIUPTION 
( Color, 'l'o:ottura, structure ,  atc . l  

l'It.L I Brown, Silty - Clay with Sand and Gravel ,  
!lUD\oroua Gravel, Crnval llp to :;,. 3 em, Slfw , SO ,  

clay - rill ia Plutic, llo u . c .  Odor 
FlU I SI\J!In lloll Above 

WEATIWUD I Dk . Gray - Crean, Fractured Rock, Gravela - Sande , 
1\0CK Fow Silt a �tnd Clay11 1 51( • . so ,  Slight n.c.  odor 

aydro-c.u-bon ( B ,C. ) Odor, Sll ,. . so 

WEXI:U.EREO I Dk. Gray - Green, Tracturell Rock, Gravel a - Sanda , 
ROCK Few .Silta and Claya , Stl • . so,  Slight u.c.  odor 

2ydro-Carbon ( B .C. ) odor,. sw • . s o  

WEXrBERED I Gray - Gzeen grading down to Reddioh - Drown, 
ROCK Fractured Rock on top grading down to compact 

Silt I - Clay11, n.c. Odor, StJ ,. . s o  

wu.:rw:ru:o I S41DD IU Jlbova B .C.  odor 
ROC1. 

n"EATHERF.:D : Ok .Gr:ay - Green, Fractured Rock, Gravela - Snndo 1 
ROCK Fow Siltl and Clayo , SH • • .so, Slight u . c .  odor 

Hydro-carbon ( H . C . )  Odor, sw . • .s a  

WEJ\l'l!.EI\.ED I Dk.Gray - Green, Fractllred Rock, Gravell! - Sando , 
ROC I'; Few Siltl and Cl11ya , sw .. . s o ,  Slight I;!. C. odor 

Dyd.ro-Carbon ( B. C . )  Odor, GW • . so 

WEliT!IEnLO I Dark Gray - Ok . Groen , a ana Iron sta.ining, Fractured 
ROCK Rock, Breaks down into S.Llta nnd Clays , 5}1 .. . s o ,  

Strong D. C .  Odor 

WEI\TIIERED I SIU!Ie aa Above , (obaerved tram cuttinga J 
ROC!'\ 

� � 

� 
� 

SOIL jlwALYS.ES 
( PPI!) 



BORING/WELL lWIU!ER1 .HW-4 DAXE DRILLED! 9/22 / 9 5  

Proj oot 1 ROOSEVELT ROl\DS US NAVY S'IATION Project Number• l l-02 J 4  

Drilling Contractor I CEOTECH Log by 1 l.". Hcl<ay 

Drilllnq .Hathod1 BSA 6 . 2 S •  ID )  

;EN DINISTERI 2 "  U:tiGl'lll 20 . 0 • HATEIUJ\L1 PVC SCU 4 0  SLOT SIZ.E1 020" 

_ _ NG DIAHETERI 2 "  :LEIIGTB I 4 . 0 •  HATSR.IAI.I PVC SCB 40 

�l'Eit KtcrE;RII\.I.I GilllD :n=n. SIZEI 6-20 Reference El.ev. 1 Total dopth1 24 . 0 •  

HELL DEPTH l.I'l'HOLOGll ( USCS) 

•LE:TIO!i ( Lt . ) 

-

.' 
-�-· 

:.L. 

' 

. 

1-:--- o -
- -. .  • . . . " - -

• .: , :  1 , . - -
. .  • :· - -
. .. . 

· /· · - -
·.•.·: - -

t!z2 - -
- -. 

- - � :-- -
- r- s -
·-- 0 ,.. -
- - -

I- - '-- -
- 0 1- -
- 1- -
- '- -

0 - '- -
1·- 0 - -

·· -· r- -
- 1- lO -

0 
·- - -
·-·- 1- -
·- 0 1- -

·- 0 1- -
- r- -

-- . 1- -
- 1- -

. - - -
- 0 1- -
--- !- 15 -0 

I- o f- -
-- 1- -
- - - -
- '- -. - - -
-- -

0 1- -
- :- -

1- - -
, __ 

- -
-
-· 

-
-
-
--

0-

-

- . 
- . 

0 

. . 

- 2 0  -
!- -
- -
- -

· - -
- -
1- -
1- -

1- -
t- 2 5 -

cJ - ·  
- ·  

. CJ - - -
. . . -:" 

. - ·  

o . . c-
� 

- ·  . ( MI.-Sit) 
- -· 

- - -
- ·  . 

. .....; . 

,.._ .,.,_ 
..... 

""'0 

J 
-......---

Vl--

� 
-"\.o 

_/ 
..... " 

�-

I .I 
...,__ 

"!.,__ 
.... 
·' .) 
....... 

""---

lamarl-:1 1 �craen 24 . o • - 4 . 5 •  (bl a )  

rioer 4 . 5 • -au.rfaca 

nump 2 4 . o • -2 3 . 5 • (blD ) 

eand 2 4 . 0 • -4 . 0 •  (bl a )  
bentonita 4 . 0 • -J . S •  ( bla ) 

g�cut 3 . 5 • - eu.rfaca 

GEOLOGIC DESCiliPTlON 
( Color , Tezture ,  Strtlcture , ate, ) 

PILL I Drown, silty - Clay with Sand and Grnvol ,  
Numeroua Gravel, Gravel up to > 3 em ,  s w  • •  s a ,  

Clay - Fill ia Plaatic, llo lt,C • Odor 
( Obaorved from Cuttinga l 

SILTY/SMD I �k . Gray - Green, Silty - S and, So:na ca.ly, 

slight: H.C, odor, sw - . so 

WEA:rll.E:RED I Brown - Reddioh, Fractured Rock ,  Brealta down to SAnda 
ROCK silt• a.nd Claya, S\1 ,. . so,  slight n . c. odor 

I."EJ\TRE.JU:D I Gray - Crean, Decomposed Rock, Breaka down to silta 
ROCX and Claya, B. c .  odor, Sli' • . s o  

WEJI:l'I!!JU:D I Same aa AbOVII I 
ROCK 

'IIEI.:X:II.ERED I Dk. Gray - Green, Fractured Reck, Grnveln - Sanda , 
ROCR Few s.i.lt.11 an<i Cl.ay a ,  s w  - • .5o, Sl.i.ght B . C .  odor 

WEAXI!.EREO I OI< . Gray - Gz:tte:n, Fractured Rock ,  Ora vela - Sn.ndn, 
ROCI; Few silta &nd Claya , sw - • so , Slight .B.C. odor 

WEA:l'IIERI.:D I Dark Gray - Dk. Green, Frectured Rock 

Root .Draeka down into Silt.• and Claya , GW • . s o ,  
Streng B.C. Odor 

HEAT llER.EO I Same a a Above, 
11.0Cil 

� .....:� ,..... 

� 
� 

SOIL 
rumLYSES 

(I' PI! ) 



DOR.lNG/IIELL NUIIIIER. 1  l'W- 1 0/crE DR.n.t.ED I 9 /2 6 / 9 5  

Project I ROOSEVELT R.OJ\DS US NhVY STJ\TlOII Project tlumbe r l  1 1-02 3 4  

Drilling Contractor• 
Drilling Heth:;>i;ll 

GEOTBCH 
HSh ( 6 . 2 5 "  ID I 

Log by 1 F. Hcltay 

��� O:z:JIHETERs 
illlG D:t.IViETI!:RI 
,TJ;;R HJI!l'EIUALS 

WELL 
t.ETIOU 

, h:Tr ' . · : '-�· � ' . ·�: .�N;'. � ' I :;1 ";.�:::·· /: ) I 
' lm l= - ·  

1- . 
! - . 

DEPTB 
( ft. ) 

- a -
- -

1- -
1- -
1- -

-
- -

1- -

1- -

1- -
- s -
- -

1- -I= " I- -

,- - 1- -
- - -
- 1- -
- . 1- -
- 1- ---- 1- -. f- l- 10 -
1- . 1- -

f- 1- -

1- f- -
. 1- -

I _  1- -
- . 1- -

1- 1- -

f- - 1- -
- 1- -
··- . c- 15 -

- - -. 
-- 1- -
- 1- ---- :... -

-- - -
. - - - -- .  - - - -- - - -

- - -
- - ;HI -
- , 4 r- -

- 1- -
- - :... -
- 1- -
-- - . 1- -

� - 1- -
- . :... --

,__ -

:- 25 -

4 "  
4 "  
SAIID 

Ll:tBOLOc:i'l 

- . � .. 
. - ·  .. 

- - -
- ·  . :.._ . ... 

- - - ' 
- ·  " 

- ·  ' " 
- ·  - - -

t. - I  . 
- Gl 

- - -. 
- - -

- ·  
- .  

- - -
- ·  ' -

. - - -
- . 

- .  
- - -

- '  
- ·  

- - -

V'/ 't., 

_, J 
'V'-' 

...... 

V'o/ 

/ 
. ............ 

.,_ 

�--

r 
. .  ..........-

""'� 

I 
-------

: r  

"'&rks : acre en 2 4 . 0 • -4 . 0 •  (hla ) 
ri a a r 4 .  D '- eurface 
nump 2 4. D ' -2 3 .  5 • ( bla ) 
oand 2 4 . 0 • - 3 . 5 •  (bh ) 

LENGTH s 2 0 . 0 '  MTERlliL s  PVC SCI! 40 
.Hl\TEJUALI PVC SCB 40 

Reference Elev. 1 

SLOT SIZEs 020" 

LENGTB 1 4 . 0 '  

FILTER SIZEI S-20 Total depth• 2 4 . 0 •  

( USCS ) 

(CL-HL) 

( CL-l!L) 

GEOLOGIC DESCIUPTIOtl 

( Color,  Texture, Structure, etc . )  

riLL 1 Drown, Silty - Clay with sand and Gravel, 
Uumeraua Gravel, Gravel up tc > 3 em, sw- . s o  

Fll.L 1 Same J\Jo Above 

CLhYEY/ SILT 1 Lt . Brown - Gray - Green, Clayey -silt , Alao Somo 
&and and Large ( LG. ) Gravol , Plastic, (CL - HL) , 
Uydrc-Carbon (B.C. ) Odor,. sw • . s a  

CLAYEY/SILT 1 Sama A a  Above , Lees Plaatic 

WEAl'HER.ED 
ROCK 

WEAl'HEI\ED 
ROCK 

1 Brown - Ruddiah, Clayey - Silty - Sand ' Gravel, 
Soma Layar.i.ng, Compact - Hard, Dry, (CL-SH) 1 

Strong H.C.  odor, Fractured Zona, SW - < . S O 

1 Reddiah - Drown grnding down to Dark Gray - Groen, 

Clayey - silt , canpact - Hard, Braaka into Silta ' 
Clay, Fracture Zona at approximately 1 3 • ,  SW • < . S O  

1 Brown - R.eddiah, Clayey • silt , Compact - HQrd - Dry, 
Breake into Silt• ' Clay, Layoring , u . c .  Odor, 
S'H' • , SO 

1 Oark Gray - Green grat;lin� down to Raddioh -Drown, 
Clayey - Silt, aama Layering, Soma Fracture Z ones , 
Light u . c .  Odor, s . w .  • < . 5 0 

1 511Jlla a11 Abave , (obs erved from cuttinga ) . 

bontanite 3 . S • - l . O • ( bh ) 
grout l . O " - eurfaco 

son. 
1\llM.YSES 

(PI'H) 

1 , 457 
2 , 904 
2, 36 1 

3 , 030 

3 , 20 5  

002  
1 , 17 3  

4 J 8  

22 2 



BORlNG/WELL tiUMBER. I  Plf-2 01\:rE DRILLED 1 9 /20/95  
Proj ect I ROOS:EVE:L'l' ROJIDS US HIWY ST.I\'l'lON P.roject Nwnber : 1 1-0234 

l:N DIAJ1r.T.ERl 
;IliG DIJIME'l'ERI 
�TER. 11A'I'EP.Il\L I 

Drilling Cont.ractor: 

Drilling Hethocll 
4.• 
4 "  
:S1\llD 

GEO'l'ECI:I Log by : 

BSA ( & o2S"  lP) 
l.EI{G'XHI 
LENGTH I 
!"lLTEit SIZE! 

tiATER.IAL : PVC sen 40 
liATERlALI PVC S C:B 40 
Jte!erence Elev. 1 

.· 

F .  HcT.ny 

SLO'l' SIZE: 020" 

Total depth: 2 4 , 0 •  

lfflLL PEPTU LITBOLOGi' ( USCS) 
GEOLOGIC DESCRIPTION 

( Color, Texture, Structux e ,  etc . )  

'l..ET!Otl ( !t . ) 

o -·�?:i�.-: . , I> - - - - -
- - . 0 · ! ': 

.:·;".: : - - () t . /·:1 - - - - - () 
.:_ :/, .· 1- -

• 

� - - 0 -- - - -
- · - - - " . 

- :- - G 
-

r- - '-- 5 -
f.- - . - -

··· r  

- - ,... -
7-,. 

�· 
- · I- -

- - r- -
- ' 1- - �� 

; -- 1- -
· - - - - 1- - �r. .. --- · - --r- 1- - V"�.-· 
- l- 10 - '· 

-
- 1- -- -

- 1- - � -
- 1- -

- - 1- - 1-"-
- � 1- -
- 1- -- -- - -

- 1- --
....... 

- - 1- -
- · t- 1 5  -
- 1- -
- . I- - ..... ,_. -

- - . 1- - .., 
-- - - '-, 

-- f- - -. - 1- - .. 
. 

- · t- -
-- - 1- - 1--
- �--- -

- - t- 20 -
- -

- 1- - I 
- · I- -

. ,... - . t- -
- 1- --- f- � - -

t- -
. 1- -

- - 1- - v- . 
-

f- -

1- 25 -

1cmru:l<;e 1 �Jcrocn 24 . 0 '-4 . 0 '  (bl a )  
riser 4 . 0 •-ourfaco 

swmp 2 4 , 0 • -2J . 5 • {bla ) 
eand 2 4 . 0 •-3 . 5 •  ( bla ) 
tnntonito 3 . 5 •-3 .0 • (bl a )  
grout 3 , Q •- aurfaco 

FILL 1 Brown , Silty - Cl�y with Sand and Grave l ,  

FlU. 

llEATBERED 
ROCK 

WEJ\THEn.EO 
noclt 

WEJ\l'HERED 
ROCK 

WEATIIERED 

ROC'Jt 

NurnercuD Gravel, Graval up to > 3 cm1 SW• . S 0 1  
Cln::r - Fill i s  Plao tic , tic H , C .  Odor 

1 SA.IIIa Ail Abm•a slight H . c .  Odor 

1 Dk. Gray - Green, F4actured R.ock, Gravcle - sande 1 
Few Silta and clay a ,  sw � . so ,  slight H . c .  odor 

Jlydra-Carbon ( B . C . ) odor, SW " . 50 

: Gray • Groen grading dawn to Rcddia h  - Drown , 
Fractured Rock on top grading down ta compact 
Silto - Claya , Strong H . C .  Odor, sw • . 50 

1 Brown - R.oddiah, Clayey • silty - Sand ' Gravel ,  
Soma Laya.ring, Compact - Hard , Dry, Broaka into 5ilta 
& Claya, strong u.c.  Odor, Fractured Rock Zono 1 
GW • .,a 

: R&ddiah - Brown grading down to Dark Gray - Gre e n ,  
Clnyoy - Silt ,  C0111pact - Hard , Drenkll into Silh & 

Clay, Fracture Zane t approximatly 12 . 5 ' ,  SW • < . S O ,  
Product 

1 Gray - Green, Fractured Rock, Gravel ' Snnd 5i:oa , 
Dre�e into Siltn ' Cl ay, B. C .  Odor, SW • .so 

1 Dark Gray - Green grading dcwn ta Reddiah -Brown, 

Clayey - Silt , IDmD Layering, light B . C. Odor, 

Slf • <.SO 

1 Samo aa Above, (obaerved fran cutting & '  

SOIL 

J\HALYSE5 

c :rl'll t 

1 , 44 1  

2 ,  04 1 

SJ7 

4 , 202 

1 , J7:; 

4 8 , l5 B  

29 ' 9 1 1  

7 , 413 

7 1  JSB 

60!i 
606 



:EU Dll\HETER.I 
:IIG plJiliE"IERt 

BORING/WELL NUMBER: 

P.rojoc:t l ROOSEVEL'L' ROr.DS 

Drilling contractor: 

Drilling Method: 

4 "  LENGTil l 
4 •  LEIIGTH t 

Us IUWY 

GEO'J.'ECB 
asr. ( 

2 0 . 0 •  
4 . 0 •  

PW-l J)JIXE DRILLED I 9 /2 2 / 9 5  

SV.TIDll Project Numbe r :  1 1- 0 2 3 -4  

Log by1 F. McKay 
6 . 2 5 "  ID) 

�'mlUAL·: PVC SCD 4 0  SLO'J: SIZEI 0 2 0 "  

�'l'EJUALI PVC SCB 40 

u..:ER MATERIAL : Sli!ID FIL'J:ER SIZE: 6-20 Reference Elev. 1 Total depth: 24 . 0 '  

WELL DEPTil LITUOLOGlr ( USCS) 

II.PLETION ( !t . ) 

;::-
a -r .. \ : , .. - - "' - ·  0 [ ,  .r J· , . , - - - ·  - - -

1 • 1 � : 1• ' - /) 
- - - -

:: r - - ·  !. ... . 1- - ., . I . '· ; . � 1- - " ,, 
r- - i ':"\..'-\.... 1- - 1- - ·  

. -
-·-

-
-
-

· -

-
-
-

-
-

· -
-
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··-
-
-
-

-· 

-
-
-

-
t--
t-
1--
-

f--. -
-
-

- f--
--
-

� 
-

- -
-

. 
-

. -
. 

-
. 

. . 

. 
. 

. 

-
--

- -
-

. 
� . 

-
-

- . . 

� . 

-
-
. 

1- -

r- s -
- -
- -
- - .  
- -

- -
- - . 
- -
- -
- -
- 1 0 -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- 15 -
- -
- -

t- -

t- -
1- -
1- -

r- -

1- -

. r- -
- 1- 2 0  -
-

• 1- -

- -
- - --
. - - -

- - -
-- - --

. - -

- -
- 2 5 -

(" ) 
./ -

""'""'-·-

'--. . 

) 
.-' 

\...-"'�·. 

, -/....,_.., 

_( 
- \  ... . 

-L L.. 

.-
) 

I 
"'L. I .  

':"\ ,. 

f ,  ! 
. . .  ' 

-·�kil l acreen 2 4 , 0 • - 4 . 0 •  ( bl o )  
riner 4 . 0 • -uur!aca 

sump 2 4 . 0 • - 2 J . S • (bla ) 
uand 2 4 , 0 • -3 . 5 •  ( bl n )  

bentonite J . S •- 3 . 0 •  ( bl a ) 

grout J , D •- surface 

FILL 

GEOLOGIC DESCRIPTION 

( Color, Texture, structure, otc . )  

FILL I Brawn, Silty - clay with Band and Gravel , 
Numeroua Gravol, Gravel up to > J em, BH• . SO, 
Clay - Fill ie Plastic, llo n . c .  odor 

\{£1\:rliEREO I Dk.Gray - Green, Fractured Rock, Gravalo - Sando , 
ROCK Yew Silta and Clayo , SH • . s o ,  Slight u . c .  odor 

Byclro-Carbon ( B, c, ) odor, Slf a . 5 0  

WE.AT JtERED I Dk . Gray - Green, Fractured Rock ,  Gravels - SandB1 
R.'XK Fow Siltll and Clay o ,  51f .. . so ,  slight u.c.  odor 

Hydro-Carbon ( U ,C. J Odor, SW • . so 

WEJJBERED 1 Gray - Green grading dawn to Reddish - Drown, 
ROCK Fractured Rock en top grading down to compact 

Silto - Clays 1 u . c .  odor, sw .. • .s o  

WEJJBERED • SlUIIII a11 Abcve u .c .  Odor 

ll.OCit 

WEAXI!ERED 1 Dk.Cray - C�een, Fractured Rack, Gravels - Sanda, 
ROCK rcw Silta and clny11 , sw • • 5 0 ,  Slight n.c • odor 

nydro-CKrbon ( B . C . ) odor, sw • . s o  

WEI\T .IIER.EO 1 Dk.Gray - Green, Fractured Rock, Gravels - Sanda , 
ROClt Few Silts and Clny o ,  SW • ·. so , Slight .D. C .  odor 

Hydro-Carbon ( H . C . ) Odor, sw - . so 

HEl\XHER.ED : Dark Gray - Dk . Green, same Iron Staining, Fractured 

Roat Rock, Break• dawn into Silte and Clay a ,  SH . . !io, 
strong D.C.  odor 

WEAXI!Ell.ED 1 sama aa Above , (obaorved from cuttings ) 

ROCK 

� > 

� 
GOIL 

ANALYSES 
( PPH) 

J39 

:s, � 4 3  
lll . 3  

6 1 5  

6JS  

5 4 0  

514  
5 ,  0 0 4  



!IOJUliG/ImLL tiUKBERl l'H-4 

P:oj ect l ROOSEVELT ROJ'IDS US II/IVY S'J:I\TION 

Drilling contractor• 

Drilling llt'l:hoth 

LEIIGTD I 

GEOTECH 
HSI\ ( 6 . 2 5 "  ID ) 

20 . 0 '  

DATE DRILLED l 9 /'2. 5 / 9 5  
l'raj r::ct Nwnber1 J. l - 0 2 3 4  

Log by1 F. Mclt11y 

SLOT !:IZE; 02 0 "  ::m DINIETER I  
JI G  DIAHETEIU 

�"l'I!:R .IWI'ERIAL I 

4 "  
4 "  
SNID 

I.ENG'l'D I 

EILTJ::Il. SIZEI 

4 . 0 •  
5 - 2 0  

&'l'ERIALI PVC SCII 40 

Hl\n:RIALI PVC BCB 4 0  

Reference Elav. 1 Total depth& 2 4 . 0  • . 

-

'I>"E1J. DE:l'TD LITHOLOGY ( Ur.CS ) 

' ""'LETIOII ( ! t . ) 

� o -r��· (i . 

' I- - - ·  
, , . . · ! 

I- - c;; i � II: I - - -

·�/ �!!lil t;. 1- _ )  l 
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I !  ; - - c. - - ;; Ljl - - - - - ( CL-ML) 
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_ r-· 
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1-- 1-
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1--
1-
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- I-
-
-

' -

1-
1-

-

. - -

. .  - s -
- -

- -

� - -
· - --

- -
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- -
. - -

- --
- -

. 
' - 1 0 -
I- -

- -

- --
- -

. - -
- - -

- - -

- -
- -. -

. - 1 5  -

- -. 
- -

- -

;- -

- :-- -
-

. 

. 

-

. . 

. 

- -
- -

- -

- -

- 2 0 -

· - -

- -
- -

· - -

- -

- -
- -

- -

- 2 S -

- ·  
- .  ( CL-tU:.) - · - -

- - -
- .  

- .  
- - -

.... ---, 

� 

! 
----

� 

f 
_,__ 

1__,_ 
,-) 

\A . 
'l __ 

r 

I,_ 

;"' ) 

--- ""-

�•mRrke c o o raen 24 , 0 • - 4 , 0 •  (bla ) 
ri oor 4 , 0 •-ourface 
•ump 2 4 , 0 ' -2 3 . S • (bla ) 

er\lld 2 4 , 0 • -J , S •  (bl a )  

bontonitn J . S •-3 . 0 •  ( bla ) 

grout J . o • - aur!aca 

GEOLOGIC DESCRIPTION SOIL 
(Color, TextO>re , StructO>ra, etc . )  !J'.Nli.LYSES 

( P.PII )  

FILL I BrCJWn, Silty - Clay with Sand and Grava11  
llumercua Gravel, Gravel up to > 3 em, sw- . s o ,  

Clay - Fill ia Plaatic, llc H .C. Odor 

FILL I SIU1le an Jlbave 
SILTY/CLI'\Y ' Dk. Gray - Green, silty - Clay with &Dille sand, Very 

Plastic, Slf • . s o  
Ryclro-Carban ( D . C . ) oclor1 S'H • . so 

SILTY/CJ.l'.Y I Sa.ma aa Above 

Jlil 

W£.1\THt:JU:D I Gray - GJ:een, Silty - 'clay with sand, narc! , 

ROCK Compact, Broaka down aaay to Silta ' Clay a ,  2 , 46 7  

GW • . so 

WLI\TII..EREO I Bro�n - Reddia h ,  Cc���pact, Fractured Ro:>ck, Broalca l , lS6 
fl. ocr.: llown into Sllta aml clay a, Glf • .so 

7 37 
W!:ll:l'D.ERED I Brown - Redcllah, Gradaa into Gray - Crean, l"racturod 

ROCK Rack, Bronka dawn into Silta and clay a ,  sw . . so 
1 ,  472 

WEA:rHE:l<EO I Dk .Gray - Croon, Fraoturad Rock., Gravala - Sand a ,  
noc��: l'aw Silta a11ci Clay a ,  sw - . so ,  S light .IJ .C.  odor 

llydra-Carbcn ( D.C. ) odor, sw • . 50 6 2 0  

IIEATllERED I Drown - Radcll o h ,  Fractured Rock, Braa.kll down into 
ROCK Silt. a.nd Clays , Plastic when wet, SH . . so 2 8 5  

'HEJ\TUEilED I Gray - Green, Grad a a into Redclioh - Brown, l'rncturad 6 4 5  
ll.OCK 1\oclc, Braaka dCl'ofn into Silts a.nd <:lay a ,  Frnctur., "Zonn/ 

Product I �rprcx�tely 2 1 . 0 •  7 , 9 7 0  

587 

\I'El\TBER..ED I Srune •• 1\bove 
nOClt 

� ::> 

� 
� 



DORliiG/IU:LL NUMB&:I U Pll'-.5 Dl\.TE DI\IJ..L&I> I 'J/23/'JS 

Proj oct 1 ROOSEVELT ROJ\DS US IUIVY S:I:A'riOII Project llumbL':r J  l l-02 3 4  

GEO'l:ECB Log by 1 F. HcKay Drilling contrnctor 1 

Drilling Hothod1 BSA l 6 . 2 5 "  ID )  
::Etl DI.N\ETERI 
WC: OIJU!El'ER I 

LTER IOOE!Ul.LI 

4 "  
4 "  
SI\IID 

LEliGl'U I 
LEIIGl1ll 
.FILTER SlZEI 

20 . 0 •  
4 , 0 1  

6-20 

�1£LL DEP'rll LI'riiOLOGk' ( USCS) 
KPLETIO!I ( ft . ) 

.,--: J ;  
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1 ' · . 1  1 ( . : !  I · .f fSZ2 
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� -
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!-- -
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!- -
r- -

- - -

'() . 
- - -

' 0 
- - -

. - · · 

0 - - - " 
' .  . . 
- ·  . 

...,. 
- a  

- .. - . . . · - - �  . . 

:- 5 -
- -

- - � 
- --

- -

r- - -._, / '- -
- -

' - -
- ·· - -

- 1 0 - f..._ . 
- -

. - - ;; - -
. 

- -
-

- - ./-
. .  - -

. - - L.... 
- -

- - <' ,.• . - 15 -
- -

�-- -. 
- -

1- - l..... 
. 1- -

r- - .--

. I- - ) 
r- -

. 1- - -.... · 
1- 20 -

. r- - � . 1- -
-. - .--
-. 

_I 
-

. 1- - ..... t.-
- · r- -
. 1- -

-.__ 

r- -

t- 25 -

( f.U.-:;1-/) 

� 

lm!l.rkr u ocraen 2 4 . 0 • -� . o ·  tbl o )  
riner 4 . 0 • - aur!ace 

AUIDp 2 4 , Q • -2 3 , 5 • (bla ) 
onnd 2 4 . 0 ' - 3 . 5 '  ( b l e )  
bentcnita 3 . 5 • -J . O •  (bh } 
grout J . o •- aurfaca 

.PILL 

FILL 

S ll.l'Y/Sl'JlD 

WEAl'm:RED 
ROCl'\ 

IIEAl'SEIU':D 

ROC!t 

SLO'r 5IZEI 020 " MII.TEIUJIL I PVC SCn 4 0  
HAl'ETUALI PVC SCB 4 0  

Rafaronca Elov. 1 Total doptlu 2 4 . 0 ' 

CEOLOClC DESCRIPTlON 
( Color, Toxturo ,  Structura, etc . ) 

1 Brown, Silty - Clay with Sand and Gravol, 
Numacouo Grawal, Grawal up to > 3 em, SW• . S D , 
Clay - Fill ia Plastic, llo n . c .  odor 

1 SIUllo aa Above 
1 Gray - Green, Silty - Sand , Semo Clay, 

sw • . so ,  slight B . c .  odor 

1 Drown - �oddiah, Fractured Rock, Brc�n down into 
Si lta and Clays, SW • . s o ,  Sli9ht H.C.  odor 

1 Gray - Crean, Breaks down into Siltn ' Clay a ,  

Fractured Rock o n  top grading down to compact 
Silta - Clays , u . c .  Odor, SH • . so 

1 Dark Gray - Dark Green, Uard, oecompoood nock, 
Breaka down into silta • clnyu , Zonoe of Uigb 
Fra.cturoo and High B.C odor, �� • • 50 

1 Dk. Cray - Green, Fractured neck, Gravelo - Sando, 
Few Silta and Clayo , SW a . so ,  Slight B.C. odor 
Hydro-Carbon ( H .C . J  odor, sw • •  SO 

1 Gray - Green, Fractured Rock, Gravola - Sanda , 
Few Silta and Clay a ,  SW .. � 50 ,  Slight B . c .  odor 
Hydro-Carbon ( B.C . )  Odor, sw • . 5 0  

r Dark Gray - Dk. Groen, aamo Iron Staining, Fractured 

Rock, Breaks down into Silta and Clay o ,  SW • . 5 0 ,  

Streng D . C .  Odor 

1 Same aa Above, lobaarved from cuttinge )  

SOIL 
iJuiALYSES 

{PPH ) 

2 , 50 8  

1 , 16 1  

335 
610 
45 6 

l , 19 6  

1325 
2 , 015 

l , 09 3  
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Project I ROOSEVELT nol\DS US llli.VlC STI\'riOtl Project RUlllbor1 1 1-02 34 

Drilling Contractor: 
Drilling liethodJ 

LENGTH I 
LEtiGTB : 

GEO:rECD Log by1 F. Hc�ay 
BSI\ ( G ,2 :;• lD) 

Etf D:u.ME'l'ERI 
N G 0 Il'J1L"l'El1.1 

-�ER tucrE!UALI 

4 "  
4 "  
SAND FILTER. SIZEI 

MAXERIAL r PVC SCD &D 
HAIERIALI PVC SCU &0 
Reference Elev. a Total depth! 24 , 0 '  

WELL DEPTH LITHOLOGT 
u•LETION ( ! t. ) 

ii. ,., 
·, 

'II 'f. 
--- -
-
-

r--
� 

. 
' 

-
_ --

-

- · - --- �- � -
-

· - - - -

. 

' 

-- - i- --- ' 1-- '--
- � 10 -. - . - - -

',:.:::'-::'-. = = """- ' ' '  1-· 
- - -

- - _ ,  ·! '  
- · - - . .. 

- -
- -

· - - ; . , 
- 1 s - I· .  

· - - tc.: 
., - - . ,  . '- - �·. · 

- - :- -
' i- -

I' , 
.' ') ,/ ,. . .  

• . •  1 ·� ·· '· - - c.'"· ·' 
I- -

1-
� 

-

. 

r- -
I- -
- 20 -
- -
- -
'- - i  
I- -

' I- -
I- -

. r- -

:- -
i- 25 -

Z: 
. .  , 

-

_fi 
' .=1 
.!;\ 'I ; . 
. � .' .�' '·; I ·  . \... . /'; : .'t ' 

•�arko r screen 24 . 0 • -4 . 0 •  (bla ) 
riner 4 . 0 •- eurface 

( USCS) 

( t1L-Stl ) 

( KL-SK) 

SUb!p 24 . 0 •-2J , 5 • (ble )  
ean� 2 4 . 0 • - J . S •  (bla)  
hentonitn J . S •-3 . 0 •  (ble ) 
grout J . o • - aurfacn 

FILL 

FILL 

SILTY/SA:ID 

SILTY/SAND 

liEJil' BERED 

ROC.It 

W'Elll'BERED 

ROC.It 

liEJ\l'DERED 
R()CJ'; 

GEOLOGIC DESCRtrTIOII 
(Color , Texture, Structure , etc . J  

1 llrcwn, Silty - Clay wi.th Sand and Grave l ,  
Numeroua <lrave l, Gravel U l?  t o  > 3 e m ,  Slf•.SO,  
Clay - Fill ie P lantic, N c  u . c ,  Odcr 

r same aa 1\bove 

1 Gray - Groen, Silty - Sand, Some clay, 
slight U .c. Odor, str • • so 

1 Snme 118 1\bove 

: Gray - Green, Fractured nock, Gravcla - sandn , nreake 
down tc Silta an� Clay s ,  SW • , , o ,  Slight H . C ,  Odor 1 
lilf .. •  so 

1 Dk. Gray - Green, Fractured Rock, Gravclo - Sando , 
Breaka dcwn tc Silta and Claya , Strong H . C ,  
odor ,  Zoneu ot Sott clay, s w  • . � o  

1 Ok , Gray - Green, Fractured Rock, Gravclo - San�a , 
Few Silto and Clny o ,  sw • .so, Streng n . c .  odor, 
sw • •  50 

1 Ok. Grey - Green, Fractured Rock, Grnvela - Sando , 
Drao.ka dcwn to Silta and Clay o ,  
IJydro-carbon ( B . C . ) odor, s w  .. .  sa  

1 Dark Gray - Ok.  Green, acma Iron Staining, Fractured 

Rock, Drtaka down into Siltu and Clnya, sw • . so ,  
strong n.c. Odor 

I Dk. Gray - creon, Fractured Rock, Gravels - Sando , 
Breaks dawn tc Silts end Clay a ,  strong n . c .  odor, 
Pro�uct t approximately 2 1 . 0 • ,  sw • .so  

GOIL ir.JU\LYSE9 

(PPif) 

1 , 1 6 1  

1 , 027 

404 

613 

694 

3 , 267 

r""'" 

� 



ANALYTICAL TEST REPORT 
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FOR 

ROOSEVELT : RO�os: .... 
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PROJECT #1 1 0234-2-5821 
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S ECTION I 

INTRODUCTION 

On Sept ember 1 9 9 5  Environmental Quality Laboratories , 
Incorporated ( EQ Lab ) received various soil samp l e s  in our 
f a c i l i t ies in Santurce . Terra Vac personnel ,  Fred McKay brought us 
the samp l e s  of Roo s eve l t  Roads yard and shop areas , Pro j e c t  No 1 1 -
0 2 3 4 . 

The obj e c tive o f  the pro j ect was to analyz ed the s amples 
for Total Petrol eum Hydrocarbons ( TPH 4 1 8 . 1 ) . 

The fol lowing s e c t i ons provides an overview o f  the 
Analyt i c al Activi t i e s  and Chain of Cus tody . 

1 - 1  
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S ECTION I I  

ANALYTI CAL TESTING S CHEDULE 

PARAMETERS NUMBER OF SAMPLES TYPE OF SAMPLE 

TPH 4 1 8 . 1  Various Grab 

2 - 1 
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TERRAVAC , INC . 
P . O .  BOX 1 5 9 1  

S AN  JUAN, P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # :  95 - 12 4 6 4  Facility : 
Samples collected by Cli ent . 
Eq Lab Samples # 1 4 9 0 1 4  to 14 9 0 2 4  

Limit = Detection Limit 

Order # :  95 - 0 9 - 3 4 0  

Dat e :  1 0 /2 5 / 9 5 0 8 : 11 

Work ID : Soil - Grab 
Date Received : 0 9 / 1 9 / 9 5  

Date Completed : 0 9 / 2 7 / 9 5  

Client Code : 6 6 6  0 1  

Roosevelt Roads 

SAMPLE IDENTIFICATION 

Sample Sample Sample Sample 
Number Descri:gtion Number Descri:gt ion 
0 1  PW- 3  ( 7 1 )  0 7  PW- 3  ( 13 I ) 
0 2  PW- 3  ( 8 I ) 

0 8  PW- 3  ( 14 1 )  
0 3  PW- 3  ( 9 1 )  0 9  PW- 3  ( 1 5 1 )  
0 4  PW- 3 ( 1 0  I ) 10 PW- 3 ( 16 1 ) 
0 5  PW- 3 ( 11 1 ) 1 1  PW- 3 ( 1 7 1 )  
0 6  PW- 3 ( 12 I ) 

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

A 3 8 1 5 5 9  
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Order # 9 5 - 0 9 - 3 4 0  

0 9 / 2 8 / 95 0 9 : 2 2 

S �pl e :  01A PW- 3  ( 7 ' )  

Job : 0 1 - 2 3  Soil - Grab 

Test Descriotion 
TPH 4 18 . 1  

�-· S �ple : 02A PW- 3  ( 8 ' )  

Job : 0 1 - 2 3  Soil - Grab 

[ · Test Description 
TPH 4 18 . 1  

r S �pl e :  03A PW- 3  ( 9 ' )  

Job : 0 1 - 2 3  Soil - Grab 

Tes t  Description 
TPH 4 18 . 1  

Sample : 04A PW - 3  ( 1 0 ' )  

Job : 0 1 - 2 3  Soil - Grab 

Test Des cription 
TPH 4 18 . 1  

S �ple : O SA PW- 3  ( 11 ' ) 
Job : 0 1 - 2 3  Soil - Grab 

Test Descript ion 
TPH 418 . 1  

S �ple : 0 6A PW- 3  ( 12 ' )  

Job : 0 1 - 2 3  Soil - Grab 

Test Descript ion 
TPH 418 . 1  

S �ple : 07A PW- 3  ( 13 ' )  

Job : 0 1 - 2 3  Soil - Grab 

Test Descript ion 

j TPH 4 18 . 1  

Sample : 0 8A PW- 3  ( 14 ' )  

Job : 0 1 - 2 3  Soil - Grab 

Test Descript ion 
TPH 4 18 . 1  

TEST RESULTS BY SAMPLE 

Coll ected : 0 9 / 13 / 9 5  

Result Limit 
1 , 4 6 9  5 . 0  

Coll ected : 09 /13 / 9 5  

Result 1i!nll 
1 , 4 5 7  5 . 0  

Collected: 0 9 /13 / 9 5  

Result 1i!nll 
2 , 9 8 4  5 . 0  

Coll ected : 09/13 / 9 5  

Result Limit 
2 , 3 6 1  5 . 0  

Colle cted : 0 9 / 13 / 95 

Result Limit 
6 , 5 0 6  5 . 0  

Col l ected : 0 9 /13 / 9 5  

Result Limit 
3 , 0 3 0  5 . 0  

Collected : 0 9 / 13 / 9 5  

Resul t Limit 
3 , 2 0 5  5 . 0  

Col l ected: 0 9 /13 / 9 5  

Result Limit 
8 8 2  5 . 0  

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

Page 2 

Category : 14 9 0 14 

·� Analvzed !2Y 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category: 14 9 0 15 

Units Anal:J::zed !2Y 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category :  14 9 0 16 

Units Analvzed ID:: 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category :  149 0 17 

Units Anal:J::zed !2Y 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category : 14 9 0 1 8  

Units Analvzed !2Y 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category :  14 9 0 19 

Units Analvzed ID:: 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category : 14 9 0 2 0  

Units Anal:J::zed !2Y 
mg/kg 0 9 / 2 5 / 9 5 RP 

Cat egory : 14 9 0 2 1  

.!:l!!lli Anal:J::zed Bv 
mg/kg 0 9 / 2 5 / 9 5 RP 



r . -

Order # 9 5 - 0 9 - 3 4 0  

0 9 / 2 8 / 9 5  0 9 : 2 2 

Sample : 0 9A PW- 3 ( 15 ' )  
Job : 0 1 - 2 3  Soil - Grab 

Test Descript ion 
TPH 4 1 8 . 1  

S ample : lOA PW- 3  ( 16 ' ) 

Job : 0 1 - 2 3  Soil - Grab 

r Test Descriotion 
I 

l 

TPH 4 1 8 . 1  

Sample : llA PW- 3  ( 17 ' )  
Job : 0 1 - 2 3  Soil - Grab 

Test Descript ion 
TPH 4 1 8 . 1  

TEST RESULTS BY SAMPLE 

Coll ected : 0 9 / 1 3 / 9 5  

Result Limi t 
1 , 173 5 . 0  

Col l ecte d :  0 9 / 13 / 95 

Result Limit 
4 3 8  5 . 0  

Collected : 0 9 / 1 3 / 9 5  

Result Limit 
2 2 2  5 . 0  

ENVIRONMENTAL QUAU1Y LABORATORIES, INC. 

Page 3 

Category : 14 9 0 2 2  

Uni t s  Analvzed � 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category : 14 9 0 2 3  

Uni t s  Analvzed � 
mg/kg 0 9 / 2 5 / 9 5  RP 

Category : 149 0 2 4  

Uni t s  Analvz ed � 
mg/kg 0 9 / 2 5 / 9 5 RP 
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TERRAVAC , INC . 
P . O .  BOX 1 5 9 1  

Order # :  9 5 - 0 9 - 3 4 2  

Date : 1 0 /2 5 / 9 5  0 8 : 11 

SAN JUAN, P . R .  0 0 9 03 Work ID : D . I .  Water - Grab 
Date Received : 0 9 / 1 9 / 9 5  

Attn : MR .  FRED McKAY Date Completed : 0 9 / 2 7 / 9 5  
Invoice Number : Client Code : 6 6 6  0 1  

DS # :  9 5 - 12 4 6 4  Facility : Roosevelt Roads 
S amples collected by Client . 
Eq Lab Samples # 14 9 0 2 5  to 1 4 9 0 2 7  

Limit = Detection Limit 

Sample 
Description 

SAMPLE IDENTIFICATION 

Sample 
Description 

S ample 
Number 
01 Trip Blank 

Field Blank 

Sample 
Number 
0 3  Equipment Blank 

0 2  

ENVlRONMENTAL QUAUTY LABORATORIES, INC. 

A 3 81 6 0 7  
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Order # 9 5 - 0 9 - 3 4 2  P age 2 
0 9 / 2 8 / 9 5  0 9 : 2 2 TEST RESULTS BY SAMPLE 

S ample : 0� Trip Blank Coll ec ted : 0 9 / 13 / 9 5  Category : 1 4 9 0 2 5  

Job : O l - 2 3A D . Z .  Water - Grab 

Test Descri�t ion Result Limit Uni t s  Analyzed 
TPH 4 1 8 . 1  < 0 . 5  0 . 5  mg/L 0 9 / 2 5 / 9 5  

S amp le :  0 2A Field Blank Collected : 0 9 / 13 / 95 Category : 1 4 9 0 2 6  
Job : O l - 23A D . Z .  Water - Grab 

Test Descri�t ion Result Limit Uni t s  Analyz ed 
TPH 4 1 8 . 1  < 0 . 5  0 . 5  mg/L 0 9 / 2 5 / 9 5  

Sample : 03A Equipment Blank Collected : 0 9 / 13 / 9 5 Category : 14 9 0 2 7  
Job : 0 1 - 23A D . Z .  Water - Grab 

Tes t  Descri�t ion Result Limit Uni t s  Analyzed 
TPH 4 1 8 . 1  < 0 . 5  0 . 5  mg/ L  0 9 / 2 5 / 9 5  

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

� 
RP 

� 
RP 

� 
RP 
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TERRAVAC , INC . 
P . O .  BOX 1 5 9 1  

SAN JUAN , P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # :  95 - 1 2 4 5 5  

samples collected by Client . 
Eq Lab Samples # 1 4 9 2 1 3  to 14 9 2 2 3  

Limit = Detecti on Limit 

Sample Sample 
Number Descriotion 
0 1  MW - 1 - 6 ' 

0 2 MW - 1 - 7 '  
0 3  MW - 1 - 8 '  

04 MW - 1 - 9 ' 

0 5  MW - 1 - 1 0 ' 

0 6  MW - 1 - 11 ' 

Order # :  9 5 - 0 9 - 4 4 2  

Date : 1 0 / 2 5 / 9 5  14 : 3 0  

Work ID : Soil - Grab 
Date Received : 0 9 / 2 2 / 9 5  

Date Completed : 1 0 / 0 5 / 9 5  

Client Code : 6 6 6  0 1  

SAMPLE IDENTIFICATION 

Sample Sample 
Number Description 
0 7  MW - 1 - 12 ' 
0 8  MW - 1 - 13 ' 

0 9  MW - 1 - 14 ' 

1 0  MW - 1 - 15 ' 

1 1  MW - 1 - 1 6 ' 

A 3811 9 5  

ENVIRONMENTAL CUAUlY LABORATORIES, INC. 
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order # 9 5 - 0 9 - 4 4 2  

10 / 0 5 / 9 5  10 : 3 2  

S ample : 0 1A 

Job : 0 1 - 2 3  

MW - 1 - 6 '  

Soil - Grab 

Test Description 
TPH 4 1 8 . 1  

Sample : 0 2A MW - 1 - 7 '  
Job : 0 1 - 2 3  Soil - Grab 

Tes t  Description 
TPH 4 1 8 . 1  

S ample : 0 3A 

Job : 0 1 - 2 3 

MW - 1 - a •  
Soil - Grab 

Test Description 
TPH 4 1 8 . 1  

S ample : 0 4A 

Job : 0 1 - 2 3  

MW - 1 - 9 '  

Soil - Grab 

Test Description 
TPH 4 1 8 . 1  

S ample : 0 5A 

Job : 0 1 - 2 3  

MW - l - 10 ' 

Soil - Grab 

Tes t  Description 
TPH 4 1 8 . 1  

Sample : 0 6A 

Job : 0 1 - 23 

MW - l - 11 ' 

Soil - Grab 

Tes t  Description 
TPH 4 1 8 . 1  

S ample : 07A 

Job : 0 1 - 2 3 

MW - l - 12 ' 

Soil - Grab 

Tes t  Des cript ion 
TPH 4 1 8 . 1  

Sample : O BA 

Job : 0 1 - 2 3 

MW - 1 - 13 ' 

Soil - Grab 

Tes t  Description 
TPH 4 1 8 . 1  

�: . 
. .  1 ·- \· . 

. . . 
� . •  - .,  I ·-� ;�-;-�:t:.:: 

TEST RESULTS BY SAMPLE 

Collected: 0 9 / 1 9 / 9 5 Category: 

Result Limit Units 
7 , 2 9 0  5 . 0  mg/kg 

Collected : 0 9 / 19 / 9 5  Category : 

Result Limit Units 
5 , 995 5 . 0  mg/kg 

Collected: 0 9 / 19 / 9 5  Category : 

Result Limit Uni ts 
3 , 2 8 4  5 . 0  mg/kg 

Collected : 0 9 / 1 9 / 9 5  Category : 

Result Limit Units 
3 , 4 7 3 5 . 0  mg/kg 

Collected : 0 9 / 19 / 9 5  Category : 

Result Limit Units 
9 8 1  5 . 0  mg/kg 

Collected :  0 9 / 1 9 / 9 5  Category : 

Result Limit Units 
3 6 6  5 . 0  mg/kg 

Collected : 0 9 / 19 / 9 5  Category : 

Result Limit Units 
3 0 3 5 . 0  mg/kg 

Coll ected : 0 9 / 1 9 / 9 5  Category : 

Result Limit Units 
96 5 . 0  mg/kg 

ENVIRONMENTAL QUAUTY LABORATORIES. INC. 

. :-#; ___ .... · ·  P.O. SOX 1 145�. SANTUR :"::;:. ".i'L CO:I 1 0· 1 559 . ::::... . .  !S�\ :"25· 533� : FAX 18Q!•l 72�-:! 1 1 C · 
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14 9 2 13 

Analyzed � 
0 9 / 2 8 / 9 5  PR 

1 4 9 2 14 

Analyzed � 
0 9 / 2 8 / 9 5  RP 

1 4 9 2 15 

Analyzed � 
0 9 / 2 8 / 9 5  RP 

1 4 9 2 1 6  

Analyz ed � 
0 9 / 2 8 / 9 5  RP 

14 9 2 17 

Analyzed � 
0 9 / 2 8 / 9 5  RP 

14 9 2 1 8  

Analyz e d  � 
0 9 / 2 8 / 9 5  RP 

14 9 2 19 

Analyzed Bv 
0 9 / 2 8 / 9 5  RP 

14 9 2 2 0  

Analvzed � 
0 9 / 2 8 / 9 5  RP 
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order # 9 5 - 0 9 - 4 4 2 
1 0 / 0 5 / 95 1 0 : 3 2  

S amp le :  0 9A MW - 1 

Job : 0 1 - 2 3  Soil 

Tes t  Descriotion 
TPH 4 1 8 . 1  

Sample : lOA MW - 1 
Job : 0 1 - 2 3  Soil 

Test Des criotion 
TPH 4 1 8 . 1  

Sample : llA MW - 1 
Job : 0 1 - 2 3 Soil 

Tes t  Descri2tion 
TPH 4 1 8 . 1  

- 14 1 

- Grab 

- 15 ' 
- Grab 

- 16 1 

- Grab 

Page 3 
TEST RESULTS BY SAMPLE 

Collected: 0 9 /1 9 / 9 5  Category : 1 4 9 2 2 1  

Result Limit · Units Analvzed 
3 , 1 0 3  5 . 0  mg/kg 0 9 / 2 8 / 95 

Collected: 0 9 / 1 9 / 9 5 Category : 14 9 2 2 2  

Result Limit !l!!ill Analvzed 
2 7 , 2 3 3  5 . 0  mg/kg 0 9 / 2 8 / 9 5  

Collected: 0 9 / 1 9 / 9 5 Category : 14 9 2 2 3  

Resul t Limit !l!!ill Anal::lzed 
5 , 9 6 5  5 . 0  mg/kg 0 9 / 2 8 / 9 5  

ENVIRONMENTAL QUAUTY LABORATORIES. INC. /.'� "fF!-. 1 -
P.Cl. BOX 1 1 49 SANTURC::. ".R. Q(YJ 1 0· 1 559 . TE!... :  leC9l 7::!5-5333 ::' FAX (8091 724- � 1 1(1  �. 

Bv 
RP 

Bv 
RP 

.!!Y 
RP 
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TERRAVAC , INC . 
P . O .  BOX 1 5 9 1  
S AN  JUAN , P . R . 0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # :  95 - 124 5 5  
Samples collected b y  Client . 
Eq Lab Samples # 149224 & 149225 
Limit = Detection Limit 

Sample Sample 
Number ------�D�e�s�c�r�ip�t�i�o�n�------
01 Field Blank 

Order # :  9 5 - 0 9 - 4 4 5  
Date : 1 0 /25/95 08 : 12 
Work ID : D . I .  Water - Grab 
Date Received : 0 9 /22 / 9 5  
Date Completed : 1 0 / 0 5 / 9 5  
Client Code : 6 6 6  0 1  

SAMPLE IDENTIFICATION 

Sample 
Description 

Sample 
Number 
02 Equipment B l ank 

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

A 38 1 6 4 6 
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Order # 95 - 0 9 - 4 4 5  
1 0 / 0 5 / 9 5  10 : 3 2 TEST RESULTS BY SAMPLE 

Page 2 

S ample : OlA Field Blank Collected : 0 9 / 19 / 9 5  Category : 149 2 2 4  
Job : 01- 23A D . I .  Water - Grab 

Test Descripti on 
TPH 4 1 8 . 1  

S ample : 02A Equipment Blank 

Job : 0 1 - 2 3A D . I .  Water - Grab 

Tes t  Descript ion 
TPH 4 1 8 . 1  

. --� . .  : A; 

Resul t Limit 
< 0 . 5 . 0 . 5  

Collected : 0 9 /19/95 

Result Limit 
< 0 . 5  0 . 5  

; . •  
ENVIRONMENTAL CUAUTY LABORATORIES. INC. - �  

..... --. 

· Units 
mg/ L  

Category : 

Uni t s  
mg/L 

· .-: :;�:;:· ··-�- o.o. SOX ' 1 4 5 ° .  SANTUR:-::. c: "l. GO'! H'- 1 5 59 - ""�!....: 18C9l 7:5-5333 ' FAX 18091 :-2�-3 1 1 0  

Analyzed 
0 9 / 2 8 / 95 

14 9 2 2 5  

Analyz ed 
0 9 / 2 8 / 95 

� 
RP 

� 
RP 
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TERRAVAC , INC . 
P . O .  BOX 1591 
SAN JUAN , P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # :  95 - 12 4 5 6  
samples collected by Client . 
Eq Lab Samples # 149226  to 14 9237 
Limit = Detection Limit 

Sample Sample 
Number Descri12ti on 
0 1  PW - 2 - 6 '  
02  PW - 2 - 7 '  
0 3  PW - 2 - 8 '  
0 4  PW - 2 - 9 '  
O S  PW 2 - 1 0 ' 
06 PW - 2 - 1 1 ' 

SAMPLE 

Order # :  95 - 0 9 - 4 4 6  
Date : 1 0 /25 /95 08 : 12 
Work ID : Soil - Grab 
Date Received : 0 9 / 2 2 / 9 5  
Date Completed : 1 0 / 0 5 /95 
Client Code : 666 01 

IDENTIFICATION 

Sample Sample 
Number Descrii2tion 
0 7  PW - 2 - 1 2 ' 
0 8  PW - 2 - 1 3 ' 
0 9  PW - 2 - 14 ' 
1 0  PW - 2 - 1 6 ' 
1 1  PW - 2 - 1 7 ' 
12 PW - 2 - 1 8 ' 

ENVIRONMENTAL QUAUTY LABORATORIES, INC. 

A 3 8 1 6 1 7  
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Order # 9 5 - 0 9 -446 
1 0 / 0 5 / 95 10 : 3 3 

S amp l e : O lA  PW - 2 
Job : 0 1 - 23 Soil 

Test DescriJ2tion 
TPH 4 1 8 . 1  

S ample : 02A PW - 2 
Job : 0 1 - 23 Soil 

Tes t  DescriJ2tion 
TPH 4 1 8 . 1  

S ampl e :  03A PW - 2 
Job : 0 1 -23 Soil 

Test Descri12tion 
TPH 4 18 . 1  

S ample : 04A PW - 2 
Job : 0 1 - 2 3  Soil 

Test Descri:12tion 
TPH 4 18 . 1  

S ampl e :  05A PW - 2 
Job : 0 1 - 2 3  Soil 

Test Des cri:12tion 
TPH 4 1 8 . 1  

S ampl e : 0 6A PW - 2 
Job : 0 1 -23 Soil 

Test DescriJ2t ion 
TPH 4 1 8 . 1  

S ample : 07A PW - 2 
Job : 0 1 - 23 Soil 

Test Descriotion 
TPH 4 1 8 . 1  

Sample : 0 8A PW - 2 
Job : 01 -23 Soil 

Test DescriJ2t ion 
TPH 4 1 8 . 1  

- �:: . .  /•-·'·· · . . .  

-
-

-

-

-
-

-

-

-

-

-

-

-
-

TEST RESULTS BY SAMPLE 

6 '  Collected : 0 9 / 2 0 / 9 5  C ategory : 

Grab 

Result Limit · Unit s  
1 , 44 1  5 . 0  mg/kg 

7 '  Collecte d :  0 9 / 2 0 / 9 5  Category : 
Grab 

Result Limit Uni t s  
2 , 041 5 . 0  mg/kg 

8 '  Collected: 0 9 / 2 0 / 9 5  Category : 
Grab 

Result Limit � 
1 , 167 5 . 0  mg/kg 

9 '  Collec ted : 0 9 / 2 0 / 9 5  Category : 
Grab 

Result Limit Uni t s  
8 3 7  5 . 0  mg/kg 

1 0 ' Collected : 0 9 / 2 0 / 9 5  Category : 

Grab 

Result Limit Units 
4 , 2 8 2  5 . 0  mg/kg 

11 ' Collecte d :  0 9 / 2 0 / 9 5  Category : 

Grab 

Result Limit Uni t s  
1 , 3 7 5  5 . 0  mg/kg 

12 ' Collected : 0 9 / 2 0 / 9 5  Category : 

Grab 

Result Limit Units 
4 8 , 15 8  5 . 0  mg/kg 

13 ' Collected : 0 9 / 2 0 /9 5  Category : 

Grab 

Result Limit Uni t s  
2 9 , 971  5 . 0  mg/kg 

ENVIRONMENTAL QUAUTY LABORATORIES. INC. · -: - · I  
· ' .. :-.-_ ; · 

· -.�� ..... 
� ... � ·  0.C". BOX 1 1 4 5 � . SANTUF:":::. = :;. 00? 1 �- 1 559 - T:;!.._; C8CS'l 725-5333 : ·  FAX (8091 724-3 1 1 (1 

Page 2 

149226  

Anal:�:::zed � 
0 9 / 2 8 / 95 RP 

149227  

Anal:�:::zed � 
0 9 /2 8 / 9 5 RP 

14 9 2 2 8  

Anal:�:::zed � 
0 9 / 2 8 / 9 5  RP 

14 9 2 2 9  

Anal:�:::zed � 
0 9 / 2 8 / 9 5  RP 

14 9 2 3 0  

Anal:�:::zed � 
0 9 / 2 8 / 9 5  RP 

14 9 2 3 1  

Analvzed � 
0 9 / 2 8 / 9 5  RP 

14 9 2 3 2  

Anal:�:::zed Bv 
0 9 / 2 8 / 9 5  RP 

1 4 6 2 3 3  

Analvzed Bv 
0 9 /2 8 / 95 RP 



Order # 9 5 - 0 9 -4 4 6  
1 0 / 0 5 / 9 5  10 : 3 3 

S amp le :  0 9A PW - 2 
Job : 0 1 - 2 3  Soil 

Test DescriQtion 
TPH 4 1 8 . 1  

S ample : l OA PW - 2 
Job : 0 1 -23  Soil 

Test DescriQtion 
TPH 4 1 8 . 1  

S ample : llA PW - 2 
Job : 0 1 - 2 3  Soil 

Test DescriQtion 
TPH 4 1 8 . 1  

S amp l e : 12A PW - 2 
Job : 0 1 -23  Soil 

Test DescriQtion 
TPH 4 1 8 . 1  

- �  . · �.� .. 
, , /r--.'\·. · · -� 

- 14 1 
- Grab 

- 16 1 
- Grab 

- 17 ' 
- Grab 

- 18 1 
- Grab 

TE S T  RESULTS BY SAMPLE 

Collected: 0 9 / 2 0 / 9 5  Catego ry :  

Result Limit Units 
7 , 413 5 . 0  mg/kg 

Collected : 0 9 / 2 0 / 9 5  Category : 

Result Limit � 
7 , 3 8 8  5 . 0  mg/kg 

Coll ected : 0 9 / 2 0 / 95 Category: 

Result Limit Units 
605 5 . 0  mg/kg 

Col lected : 0 9 / 2 0 / 9 5  Category : 

Result Limit Units 
606 5 . 0  mg/kg 

ENVIRONMENTAL QUAUTY LABORATORIES. INC. ·· .<.?-=:/·> 
....... �.i P.O. BOX 1 1 4 5�. SANTURr.S. :: R .  001 1 0· 1 559 . TE:....: !eO!!l 725-533:1 : FAX 180\JI 72J<'l 1 1 C I  
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1 4 9 2 3 4  

Analyzed .§y 
0 9 / 2 8 / 95 RP 

14 9 2 3 5  

Analyz ed .§y 
0 9 / 2 8 / 95 RP 

14 9 2 3 6  

Analyz ed .§y 
0 9 / 2 8 / 9 5  R P  

14 9 2 3 7  

Analyz ed .§y 
0 9 / 2 8 / 9 5  RP 
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TERRAVAC , INC . 
P . O .  BOX 1591 
SAN JUAN , P . R . 0 0 9 03 

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # :  95 - 12 4 5 6  
samples collected by Client . 
Eq Lab Sample # 1 4 92 3 8  to 1 4 9 2 4 0  
Limit = Detection Limit 

Sample Sample 
Number ------�D�e�s�c�r�i�o�t���, o�n�------
0 1  Trip Blank 
02 Field Blank 

Order # :  95 - 09 - 4 5 0  
Date : 1 0 /2 5 / 95 08 : 12 
Work ID : D . I .  Water - Grab 
Date Received : 0 9 / 2 2 /95 
Date Completed : 1 0 / 0 5 / 9 5  
Client Code : 666 01 

SAMPLE IDENTIFICATION 

Sample 
Description 

Sample 
Number 
03 Equipment Blank 

ENVIRONMENTAL QUAUTY LABORATORIES, INC. 

A 3 8 1 6  3 6 
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Order # 9 5 - 0 9 - 4 5 0  
1 0 / 05 / 9 5  10 : 3 3  TEST RESULTS BY SAMPLE 

Page 2 

S ample : OlA Trip Blank Collected : 09/20/95 Category : 14 9 2 3 8  
Job : 0 1 - 23A D . Z .  Water - Grab 

Tes t  Descripti on 
TPH 4 1 8 . 1 

S ample : 02A Field Blank 

Job : O l - 2 3A D . Z .  Water - Grab 

Tes t  Description 
TPH 4 1 8 . 1 

S amp l e :  03A Equipment Blank 

Job : 0 1 - 23A D . Z .  Water - Grab 

Tes t  Des cription 
TPH 4 1 8 . 1  

- ·- -
�:·, . . . r - y. •  

Result Limit 
< 0 . 5  0 . 5  

Collected: 0.9/20/.95 

Result Limit 
< 0 . 5  0 . 5  

Col lected: 0.9/20/.95 

Result Limit 
< 0 . 5  0 . 5  

· -� 
;.�:·.7..'.:-;: 

ENVIRONMENTAL QUAUTY LABORATORIES. INC. 

· � 
mg/L 

Category : 

Uni t s  
mg/L 

Category : 

Uni t s  
mg/L 

P.O. BOX 1 1 45�. SANTUW:::.  P. R .  GC? W· 1 558 - T::L: 18091 725-533� :: FAX 18091 72-1 · � 1  H l  

Analyzed 
0 9 /2 8 / 9 5  

1 4 9 2 3 9  

Analyzed 
0 9 / 2 8 / 9 5  

14 9 2 4 0  

Analyzed 
0 9 / 2 8 / 95 

� 
RP 

� 
RP 

� 
RP 
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TERRAVAC , INC . 
P . O .  BOX 1 5 9 1  
S AN  JUAN , P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # 95 - 12 4 5 7  
Samples collected by Client . 
Eq Lab S ampl es # from 149241 to 1 4 9 2 4 8  
Limit = Detection Limit 

Order # :  95 - 09 - 5 8 2  
Date : 1 0 /25 / 95 08 : 14 
Work ID :  Soil - Grab 
Date Received : 0 9 / 2 2 / 9 5  
Date Completed : 1 0 / 2 4 / 9 5  
Client Code : 666_01 

SAMPLE IDENTIFICATION 

Sample Sample Sample Sample 
Number Description Number Description 
0 1  PW- 3B - 6 '  OS PW- 3B - 1 0 1 

0 2  PW- 3B - 7 '  06  PW- 3B - 14 I 

0 3  PW- 3B - 8 I 0 7  PW- 3 B  - 1 5 1 

0 4  PW- 3 B  - 10 1 0 8  PW- 3B - 1 8 1 

ENVIRONUENTAL QUAUTY LABORATORIES. INC. 

A 3 8 15 6 9  
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Order # 95 - 0 9 - 5 82 
1 0 / 2 4 / 9 5  0 8 : 2 1 

S ample : OlA PW- 3B - 6 '  
Job : 0 1 - 2 3  Soil - Grab 

Tes t  Descript ion 
TPH 4 1 8 . 1  

S ample : 02A PW- 3B - 7 '  
Job : 0 1 - 2 3  Soil - Grab 

r- . 
Tes t  Description 

TPH 4 1 8 . 1  

r • 

. . 

I 
I · J  

S ample : 03A 

Job : 0 1 - 2 3  
PW- 3B - 8 '  

Soil - Grab 

Tes t  Descripti on 
TPH 4 1 8 . 1  

S ample : 04A PW- 3B - 10 1 
Job : 0 1 - 2 3  Soil - Grab 

Test Descripti on 
TPH 4 1 8 . 1  

S ample : 05A PW- 3B - 10 ' 
Job : 0 1 - 2 3  Soil - Grab 

. ' ! 
I 1 Tes t  Description 

J 
J 
l 
l 
l 
1 
] 

TPH 4 1 8 . 1  

S ample : 06A PW- 3B - 14 1 
Job : 0 1 - 2 3  Soil - Grab 

Test Description 
TPH 4 1 8 . 1  

S ample : 07A 
Job : 0 1 - 2 3  

PW- 3B - 15 ' 
Soil - Grab 

Tes t  Descript ion 
TPH 41 8 . 1  

S ample : 0 8A PW- 3 B  - 18 ' 
Job : 0 1 - 2 3  Soil - Grab 

Test DescriPtion 
TPH 4 1 8 . 1  

TEST RESULTS BY SAMPLE 

Collected: 09/22/ 9 5  

Result Limit 
3 3 9  5 . 0  

Col lected: 09/22 / 9 5  

Result Limit 
5 , 943 5 . 0  

Collected: 09 /22/ 95 

Resul t Limit 
18 . 3  5 . 0  

Col lected: 09/22/95 

Result Limit 
615 5 . 0  

Collected : 09/22/95 

Resul t Limit 
6 3 5  5 . 0  

Collected : 09/22/95 

Resul t Limit 
54 0 5 . 0  

Collected : 09/22/95 

Resul t Limit 
5 H  5 . 0  

Col l ected : 09/22/95 

Result Limit 
5 , 8 04 5 . 0  

] ENVIRONMENTAL QUAUlY LABORATORIES, INC. 

Page 2 

Category : 14 9241 

· Units Analyzed :§y 
mg/kg 1 0 /2 3 /95 RP 

Category : 14 9242  

Uni t s  Analyzed :§y 
mg/kg 1 0 /23 /95 RP 

Category : 149243 

Uni t s  Analyzed :§y 
mg/kg 1 0 /2 3 /95 RP 

Category : 14 9244 

Uni t s  Analyzed :§y 
mg/kg 1 0 /23 /95 RP 

Category : 149245 

Uni t s  Analyzed :§y 
mg/kg 1 0 / 2 3 /95 RP 

Category : 1 4 9 2 4 6  

Units Analyzed :§y 
mg/kg 1 0 / 2 3 /95 RP 

Category : 149247 

Uni t s  Analvzed :§y 
mg/kg 1 0 / 2 3 /95 RP 

Category : 1 4 9 2 4 8  

Units Analyzed :§y 
mg/kg 1 0 / 2 3 /95 RP 
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TERRAVAC , INC . 
P . O .  BOX 1591 
SAN JUAN , P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoice Number : 

DS # 95 - 12 4 5 7  
Samples collected by Client 

Order # :  95 - 0 9 - 5 8 4  
Date : 1 0 / 2 5 / 9 5  0 8 : 14 
Work ID : Deionized Water - Grab 
Date Received : 0 9/22 / 9 5  
Date Completed : 1 0 /2 4 / 95 
Client Code : 666 0 1  

Limit = Detection Limit 

Eq Lab Samples # 149249 - Field Blank 
# 1492 5 0  - Equipment Blank 

Sample Sample 
Number ------�D�e�s�c�r���·p�t���· �o�n�------

SAMPLE IDENTIFICATION 

Sample 
Description 

01 Field Blank 

Sample 
Number 
02 Equipment Blank 

ENVIRONMENTAL. CUAUTY LAB ORA TORIES, INC. 

A 3 8 1 6 0 4  
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Order # 9 5 - 0 9 - 584 

1 0 / 2 4 / 9 5  0 8 : 2 0 

S amp l e : 0 1A Field Blank 

Job : Ol - 23A D . I .  Water - Grab 

Tes t  Description 
TPH 4 1 8 . 1  

S amp l e : 02A Equipment Blank 

Job : O l - 2 3A D . I .  Water - Grab 

Tes t  Descript ion 

TPH 4 1 8 . 1  

TEST RESULTS BY SAMPLE 

Collected : 0 9 / 2 2 /95 

Resul t Limit 
1 . 4 1 0 . 5  

Collecte d :  0 9 /22 /95 

Resul t Limit 
1 . 41 0 . 5  

ENVIRONMENTAL QUAUTY LABORATORIES, INC. 

Page 2 

Category : 14 9 2 4 9  

Units Analvzed Bv 
mg/ L  1 0 / 2 3 / 9 5  RP 

Category : 14 9 2 5 0  

Uni t s  Analvzed J2y 
mg/ L  1 0 / 2 3 / 9 5 RP 
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TERRAVAC , INC . 
P . O .  BOX 1591 
SAN JUAN, P . R .  00903  

Attn : MR .  FRED McKAY 
Invoice Number : 

Order # :  9 5 - 0 9 - 53 7  
Date : 10/25 / 95 0 8 : 12 
Work ID : Soil - Grab 
Date Received : 0 9 /2 7 / 9 5  
Date Completed : 1 0 / 0 9 / 9 5  
Client Code : 6 6 6  01 

DS # 95 - 12 4 6 1  Facility : Roosevelt Roads , OS Navy Station 
Samples collected by Client . 
Eq Lab Samples # from 14 9632 to 1 4 9 6 4 0  
Limit = Detection Limit 

SAMPLE 

Sample Sample 
Number DescriJ2tion 
0 1  PW S - 4 ' 

0 2  PW 5 - 5 ' 

0 3  PW 5 - 7 ' 

0 4  PW 5 - 8 ' 

O S  PW 5 - 9 ' 

IDENTIFICATION 

Sample Sample 
Number DescriJ2t ion 
0 6  PW 5 - 1 0 ' 
0 7  PW 5 - 11 ' 
0 8 PW 5 - 12 I 

0 9  PW 5 - 14 ' 

ENVIRONMENTAL QUAUlY LABORATORIES, INC. 

A 3 8 1 6 2 6 
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Order # 9 5 - 0 9 -537  
10/09/95  0 9 : 4 8  

Sample : O lA PW 5 -4 ' . 
Job : 0 1 - 2 3  Soil -

Test DescriQtion 
TPH 4 1 8 . 1  

Sample : 02A Pw 5 - 5 ' 
Job : 0 1 - 23 Soil -

Test DescriQtion 
TPH 4 1 8 . 1 

Sample : 03A PW 5 - 7 ' 
Job : 0 1 - 2 3  Soil -

Tes t DescriQtion 
TPH 4 1 8 . 1 

Samp l e :  04A PW 5 - 8 ' 
Job : O l. - 2 3  Soil -

Tes t  DescriQtion 
TPH 4 1 8 . 1  

S ample : OSA PW 5 - 9 ' 
Job : O l. - 2 3  Soil -

Test Descri]2tion 
TPH 4 1 8 . 1  

Sample : 06A PW 5 - 1 0 1 

Job : O l. - 2 3  Soil -

Test Descri]2tion 
TPH 4 1 8 . 1  

Sample : 07A PW 5 - 11 '  
Job : O l. - 2 3  Soil -

Test DescriQtion 
TPH 4 1 8 . 1  

Sample : OSA PW 5 - 12 ' 
Job : Ol. - 23 Soil 

Test DescriQtion 
TPH 4 1 8 . 1  

Page 2 
TEST RESULTS BY SAMPLE 

Collected : 09/23 /95 Category : 14 9 6 3 2  
Grab 

Result Limit Uni t s  Analvzed l2Y 
2 , 5 0 8  5 . 0  mg/kg 1 0 / 0 4 / 95 RP 

Collected : 09/23/95 Category : 14 9 63 3  
Grab 

Result Limit � AnalJ:::zed l2Y 
1 , 161 5 . 0  mg/kg 1 0 / 0 4 / 9 5  RP 

Collected : 09/23/95 Category : 14 9 6 3 4  
Grab 

Result Limit Uni t s  AnalJ:::zed l2Y 
3 3 5  5 . 0  mg/kg 1 0 / 0 4 / 9 5 RP 

Col lected : 09/23/95 Category : 14 9 6 3 5  
Grab 

Result Limit Uni t s  Analvzed l2Y 
6 1 0  5 . 0  mg/kg 1 0 / 0 4 /95 RP 

Collected : 09/23 /95 Category : 14 9 6 3 6  
Grab 

Result Limit Uni t s  AnalJ:::zed l2Y 
4 5 6  5 . 0  mg/kg 1 0 / 04 / 95 RP 

Collected : 09/23/95 Category : 1 4 9 6 3 7  
Grab 

Resul t Limit Uni t s  AnalJ:::zed l2Y 
1 , 1 96 5 . 0  mg/kg 1 0 / 0 4 / 9 5 RP 

Collected : 09/23 /95 Category : 14 9 6 3 8  
Grab 

Result Limit Units AnalJ:::zed Bv 
8 2 5  5 . 0  mg/kg 1 0 / 0 4 / 95 RP 

Collected : 09 /23/95 Category : 14 9 6 3 9  
Grab 

Result Limit Uni t s  Analvzed Bv 
2 , 015 5 . 0  mg/ kg 1 0 / 0 4 / 9 5  RP 

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 
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order # 9 5 - 0 9 - 5 3 7  
1 0 / 0 9 / 9 5  0 .9 : 4 8 

S ample : 0 9A PW 5 - 14 ' 

Job : 0 1 - 2 3 Soil - Grab 

Test DescriPt ion 
TPH 4 1 8 . 1  

Page 3 
TEST RESULTS BY SAMPLE 

Collected : 09/ 2 3 / 95 Category :  14 9 6 4 0  

Result 
1 , 093 

1.imll 
5 . 0  

· Uni t s  
mg/kg 

Anal vzed ID::; 
1 0 / 04 / 9 5  RP 

ENVIRONMENTAL OUAUTY LABORATORIES, INC. 
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TERRAVAC , INC . 
P . O .  BOX 1591  
SAN JUAN, P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoi ce Number : 

Order # :  9 5 - 09 - 53 8 
Date : 10 /2 5 / 95 0 8 : 13 
Work ID : Deionized Water - Grab 
Date Received : 0 9 / 2 7 / 9 5  
Date Completed : 1 0 / 0 9 / 95 
Client Code : 666 0 1  

DS # 95 - 12461  Facility : Roosevelt Roads , US Navy S tation 
Samples collected by Client . 
Eq Lab Samples #14 9 6 4 1 - Field Blank I #14 9642 - Equipment Blank 
Limit = Detection Limit 

Sample Sample 

SAMPLE IDENTI FICATION 

Sample S ampl e  
Number ------�D�e�s�c�r�1�· o�t�1�· o�n�------ Number ------���������------
0 1  Field Blank 02 

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

A 3 8 1 6 1 6  
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Order # 95 - 0 9 - 5 3 8  
1 0 / 0 9 /9 5  09 : 4 8 

S amp l e : 0� Field Blank 

Job : 01 -23A D . I .  Water - Grab 

Tes t  Description 
TPH 4 1 8 . 1  

S ample : 02A Equipment Blank 

Job : 0 1 - 23A D . I .  Water - Grab 

Tes t  Description 
TPH 4 18 . 1  

TEST RESULTS BY SAMPLE 

Collected: 09/23 / 95 

Result Limit 
< 0 . 5  0 . 5  

Collected : 09/23 / 9 5  

Result Limit 
< 0 . 5  0 . 5  

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

Page 2 

Catego ry : 149 54 1  

Uni t s  Analvzed 12Y 
mg/ L  1 0 /04 /95 RP 

Category : 149 642 

� Anal::lzed 12Y 
mg/ L  1 0 / 04 / 95 RP 
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TERRAVAC , INC . 
P . O .  BOX 1591 

Order # :  95 - 0 9 - 5 3 9  
Dat e : 10 /25/95 0 8 : 13 

SAN JUAN , P . R .  0 0 9 0 3  Work ID : Soil - Grab 
Date Received : 0 9 / 2 7 / 9 5  

Attn : MR .  FRED McKAY Date Completed : 1 0 / 0 9 / 95 
Invoice Number : Cli ent Code : 666_01 

DS # 9 5 - 124 5 9  Facility : Rooseve l t  Roads , US Navy Station 
Samples collected by Client . 
Eq Lab Samples # from 149643 to 1 4 9 6 5 2  
Limit = Detection Limit 

SAMPLE 

Sample Sample 

IDENTI F ICATION 

Sample S ample 
Number Descri:12tion Number Des cri:12tion 
0 1  PW 4 - 6 ' 0 6  PW 4 - 16 ' 
0 2  PW 4 - 8 1 0 7  PW 4 - 18 ' 
0 3  PW 4 - 10 1 0 8  PW 4 - 2 0 ' 
0 4  PW 4 - 12 I 0 9  PW 4 - 21 1 
0 5  PW 4 - 14 I 1 0  PW 4 - 22 1 

ENVIRONUENTAL CUAUTY LABCRATORJES, INC. 

A 3 8 1 6 0 6  
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Order # 95 - 0 9 - 5 3 9  
1 0 / 0 9 /9 5  0 9 : 4 9 

S ample : OlA PW 4 - 6 1 
Job : O l - 23 soil 

Test Descri�tion 
TPH 4 1 8 . 1  

S ample : 02A PW 4 - 8 ' 

TEST RESULTS BY SAMPLE 

Collected : 09/2 5 / 9 5  

- Grab 

Result Limit 
3 6 1  5 . 0  

Collected : 09/25 /95 
Job : 0 1 - 2 3  Soil - Grab 

Test Descri�tion Result Limit 
TPH 4 1 8 . 1  2 , 4 6 7  5 . 0  

S ample : 03A PW 4 - 10 ' Collected : 09/2 5 / 9 5  
Job : 0 1 - 2 3  Soil - Grab 

Test Des cri�t ion Resul t Limit 
TPH 4 1 8 . 1  1 , 156 5 . 0  

S ample : 04A PW 4 - 12 ' Collected : 09/2 5 / 9 5  
Job : 01 - 23 Soil - Grab 

Tes t  Descri�t ion Result Limit 
TPH 4 18 . 1  73 7 5 . 0  

S ample : 05A PW 4 - 14 '  Collected : 09/25 / 9 5  
Job : 0 1 - 2 3  Soil - Grab 

Tes t  Des cri�t ion Result Limit 
TPH 418 . 1  1 , 4 7 2  5 . 0  

S ample : 0 6A PW 4 - 16 1  Collected: 09/25/95 
Job : 01 - 23 Soil - Grab 

Test Des cri�t ion Result Limit 
TPH 4 1 8 . 1  62 0 5 . 0  

Sample : 07A PW 4 - 1 8 1 Collected : 09/25 /95 
Job : 0 1 - 2 3  Soil - Grab 

Test Descri�t ion Resul t Limit 
TPH 4 1 8 . 1  2 8 5  5 . 0  

S ample : D BA PW 4 - 2 0 1 Collected : 09/25/95 
Job : 0 1 - 23 Soil - Grab 

Test Descri�t ion Result Limit 
TPH 41 8 . 1  645 5 . 0  

ENVIRONMENTAL CUAUlY LABORATORIES, INC. 

Page 2 

Category : 149643 

Uni t s  Analyzed 1tl 
mg/kg 1 0 / 04 /95 RP 

Catego ry :  149 644 

Uni t s  Analyzed 1tl 
mg/kg 1 0 / 04 / 95 RP 

Category : 14 9 64 5  

Uni t s  Analyzed 1tl 
mg/kg 1 0 / 0 4 / 9 5  RP 

Category : 149646  

Uni t s  Analyzed 1tl 
mg/kg 1 0 / 04 / 95 RP 

Category : 14 9 647 

Units Analyzed 1tl 
mg/kg 1 0 / 0 4 / 95 RP 

Catego ry :  14 9648  

Units Analyzed 1tl 
mg/kg 1 0 / 04 /95 RP 

Category : 149649 

Units Analyzed 1tl 
mg/kg 1 0 / 0 4 / 95 RP 

Category : 14 9650 

Units Analvzed 1tl 
mg/kg 1 0 / 0 4 / 95 RP 
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Order # 9 5 - 0 9 - 53 9  
1 0 / 0 9 /95 0 9 : 4 9 

Sampl e :  0 9A PW 4 - 2 1 ' 
Job : 0 1 - 2 3  Soil - Grab 

Tes t  Descripti on 
TPH 4 1 8 . 1  

Sampl e :  lOA PW 4 - 22 ' 
Job : O l - 2 3  Soil - Grab 

Test Descriotion 
TPH 4 1 8 . 1  

TEST RESULTS BY SAMPLE 

Col l ected : 0 9 /25/95 

Result Limit 
7 , 970  5 . 0  

Collecte d :  09/25/95 

Result !ill1lll 
6 8 7  5 . 0  

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 
-

· ·- - - ·- -

Page 3 

Category : 1 4 9 6 5 1  

. ID:!.ill Analyzed � 
mg/kg 1 0 / 0 4 / 9 5  R P  

Category : 1 4 9 6 5 2  

Units Analvzed � 
mg/kg 1 0 / 0 4 / 95 RP 
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TERRAVAC , INC . Order # :  95 - 0 9 - 54 0  
P . O .  BOX 1591  Date : 1 0 / 2 5 / 9 5  0 8 : 13 
SAN JUAN , P . R .  0 0 9 0 3  Work ID : Deionized Wat er 

Date Receive d : 0 9 / 2 7 / 95 
Attn : MR .  FRED McKAY Date Completed : 1 0 / 0 9 / 95 
Invoice Number : Client Code : 6 6 6  0 1  

O S  # 9 5 - 12 4 5 9  Faci lity : Roos evelt Roads , US Navy S tation 
Samples collected by Client . 
Eq Lab Samples #14 9 6 5 3  - Field Blank I #149654 -Equipment Blank 
Limit = Detection Limit 

Sample Sample 

SAMPLE IDENTIFICATION 

Sample Sample 

- Grab 

Number ------�D�e�s�c�r���·p�t���· o�n�------ Number ------�D�e�s�c�r�i�p�t�i�o�n�------
0 1  Field Blank 0 2  Equipment Blank 

ENVIRONMENTAL QUAUlY LABORATORIES, INC. 
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Order # 9 5 - 0 9 - 5 4 0  
1 0 / 0 9 / 9 5  0 9 : 4 9 

S ampl e :  OLA Field Blank 

Job : O l - 2 3A D . I .  Water - Grab 

Tes t  Descri:Qtion 
TPH 4 1 8 . 1  

S amp l e : 02A Equipment Blank 

Job : O l - 23A D . I .  Water - Grab 

Test Descri:Qtion 
TPH 4 1 8 . 1  

Page 2 
TEST RESULTS BY SAMPLE 

Collected : 0 9 /25/95 Category : 1 4 9 653 

Result Limit Uni t s  Analyzed 
< 0 . 5  0 . 5  mg/ L  1 0 / 0 4 / 9 5  

Collected : 0 9 / 2 5 / 9 5  Catego ry :  1 4 9 6 5 4  

Result Limit Units Analyzed 
< 0 . 5  0 . 5  mg/L 1 0 / 0 4 / 95 

ENVIRONMENTAL OUAUlY LABORATORIES, INC. 

� 
RP 

� 
RP 
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TERRAVAC , INC . 
P . O .  BOX 1 5 9 1  
S AN  JUAN , P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 
Invoi ce Number : 

\<· . .  

Order # :  95 - 0 9 - 5 4 1  
Date : 10/25/95 0 8 : 14 
Work ID : Soil - Grab 
Date Received : 0 9 / 2 7 / 9 5 
Date Completed : 1 0 / 0 9 / 9 5 
Client Code : 666 01 

DS # 9 5 - 12 4 6 0  Facility : Roos evel t  Roads , US Navy Station 
Samples collected by Client . 
Eq Lab Samples # from 149655 to 1 4 9 6 6 2  
Limit = Detection Limit 

S AMPLE 

Sample Sample 
Number DescriJ2tion 
0 1  PW 6 - 7 ' 

02  PW 6 - 9 ' 

0 3 PW 6 - 11 ' 
04 PW 6 - 13 ' 

IDENTIFICATION 

Sample S ample 
Number Descri:12tion 
0 5  PW 6 - 15 ' 
06  PW 6 - 17 ' 
0 7  PW 6 - 1 9 ' 
08 PW 6 - 2 0 ' 

ENVIRONMENTAL CUAUTY LABORATORIES, INC. 

A 3 8 1 6  3 7 
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Order # 9 5 - 0 9 - 5 4 1  
1 0 / 0 9 / 9 5  0 9 : 49 

Sample : 0 �  PW 6 - 7 ' 
Job : 0 1 - 2 3  Soil - Grab 

Test Description 
TPH 4 1 8 . 1  

: S ampl e :  02A PW 6 - 9 ' 
j Job : 0 1 - 2 3  Soil - Grab 

' .• 

r • 

Test Description 
TPH 4 1 8 . 1  

Sample : 0 3A PW 6 - 11 '  
Job : 0 1 - 2 3  Soil - Grab 

Test Description 
TPH 4 1 8 . 1  

S ample : 04A PW 6 - 13 1 
1 • Job : 0 1 - 2 3  Soil - Grab 

J 
] 
] 
] 

Test Description 
TPH 4 1 8 . 1  

Sample : 05A PW 6 - 15 1  
Job : 0 1 - 2 3  Soil - Grab 

Tes t Description 
TPH 4 1 8 . 1  

Sample : 0 6A PW 6 - 17 '  
Job : 0 1 - 2 3  Soil Grab 

Test Description 
TPH 4 1 8 . 1  

Sampl e : 07A PW 6 - 19 ' 
Job : 0 1 - 23 Soil - Grab 

Test Descriotion 
TPH 4 1 8 . 1  

Sample : O SA PW 6 - 2 0 ' 
Job : 0 1 - 23 Soil - Grab 

Tes t Description 
TPH 4 18 . 1  

TES T  RESULTS BY SAMPLE 

Collected : 09/26/95 

Result Limit 
1 , 161 5 . 0  

Collected : 09/26/95 

Result Limit 
1 , 0 2 7  5 . 0  

Collected: 09/2 6/95 

Result Limit 
4 0 4  5 . 0  

Collected : 09/2 6/95 

Result Limit 
1 , 66 9  5 . 0  

Collected : 09/26/95 

Result Limit 
6B 5 . 0  

Collected : 09/26/95 

Result Limit 
6 94 5 . 0  

Collected: 09/26/95 

Result Limit 
3 , 2 6 7  5 . 0  

Coll ected : 09/26/95 

Result Limit 
6 , 915  5 . 0  

ENVIRONMENTAL QUAUTY LABORATORIES, INC. 

Page 2 

Category : 14 9 65 5  

Units Analyzed !!Y 
mg/kg 1 0 / 04 /95 RP 

Category : 14 0 6 5 6  

Units Analyzed !!Y 
mg/kg 1 0 / 0 4 /95 RP 

Category : 1 4 9 657 

Units Analyzed !!Y 
mg/kg 1 0 / 04 / 95 RP 

Category : 14 9 6 5 8  

Units Analyzed !!Y 
mg/kg 1 0 / 0 4 /95 RP 

Category :  1 4 9 6 5 9  

Units Analyzed !!Y 
mg/kg 1 0 / 04 / 95 RP 

Category : 14 9 6 6 0  

Units Analyzed !!Y 
mg/kg 1 0 / 04 / 95 RP 

Category : 1 4 9 6 6 1  

Units Analvzed !!Y 
mg/kg 1 0 / 04 / 95 RP 

Category : 1 4 9 662 

Y!lili Analyzed !!Y 
mg/kg 1 0 / 0 4 / 9 5 RP 
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TERRAVAC , INC . 
P . O . BOX 1 5 9 1  
SAN JUAN , P . R .  0 0 9 0 3  

Attn : MR .  FRED McKAY 

Order # :  95- 0 9 - 542 
Date : 10/25/95 0 8 : 14 
Work ID : Deionized Water - Grab 
Date Received : 0 9 / 2 7 / 9 5  
Date Completed : 1 0 / 0 9 / 9 5  

Invoice Number :  Client Code : 666 0 1  

OS # 9 5 - 12 4 6 0 Facility : Roos evelt Roads , US Navy Station 
Samples collected by Client . 
Eq Lab Samples # from 149663 to 14 9 6 6 5  
Limit = Detection Limit 

SAMPLE IDENTIFICATION 

Sample 
Number 
01 
02 

Sample 
Description 

Trip Blank 
Field Blank 

Sample S ample 
Number ------�D�e�s�c�r�i�p�t�1�· o�n�-------
0 3  Equipment Blank 

ENVIRONMENTAL QUAUTY LABORATORIES, INC. 



Order # 9 5 - 0 9 - 542 
1 0 / 0 9 / 9 5  0 9 : 49 

Sample : 0 �  Trip Blank 

Job : O l -23A D . Z .  Water - Grab 

Test Description 
TPH 4 18 . 1  

r- - 1 S ample :  0 2A Field Blank 

1 

j 

Job : O l - 23A D . Z .  Water - Grab 

Test Description 
TPH 4 18 . 1  

S ample : 03A Equipment Blank 

Job : O l - 23A D . Z .  Water - Grab 

Test Description 
TPH 4 1 8 . 1  

TEST RESULTS BY SAMPLE 

Collected: 0 9 / 2 6 / 95 

Result hl!!!ll 
< 0 . 5  0 . 5  

Collected: 0 9 /2 6/ 9 5  

Result Limit 
< 0 . 5  0 . 5  

Collected : 0 9 / 2 6/ 9 5  

Result Limit 
< 0 . 5  0 . 5  

ENVIRONMENTAL QUAUTY LABORATORIES, INC. 

Page 2 

Category : 1 4 9 6 63 

Unit s  Analyzed � 
mg/ L  1 0 / 0 4 / 95 RP 

Category : 149 6 6 4  

Units Analyzed � 
mg/L 1 0 / 04 / 95 RP 

Category : 1 4 9 6 6 5  

Units Analvzed � 
mg/L 1 0 / 04 / 95 RP 
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CHAIN OF CUSTODY 

4 - 1  
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SAMPLE DELIVERY SLIP 
-� t') 11 � . ' 

Delivery Slip 95 · " w ' ·· ' 

EOL w.a. No.�U. -�'3 ?. \!J . I 
SAMPLE DESCRIPTI 

C., a '  .J' .., .. � ft. ..
Sampling Point !""�& 4 - ! � 
O WATER 
0 Surface/stream 
0 Underground 
0 Sea 
0 Drinking PWSJD No. 
0 Process 

CONTAINER 
0 Sterile 

)i':t Glass 
0 Plastic 
0 Charcoal Tube 

0 Vial 
Other 

0 

TEST PARAMETERS 
If previously defined. 

0 WASTE WATER 
0 Domestic 
0 Industrial 
0 Raw 
0 In-plant 
0 Treated 

PRESERVATION 
0 Ice /'1:<-- 0 NAOH 
D Chemical D EDTA 
o �o. o Na.SA 
0 HNOa · .){ None 

ENVIRONMENTAL QUAUTY LABORATORIES. INC. 

Client 1; ¥r� V� 
X.•sttWJ+ !2-= ... .ls-

OTHER 
0 Uquld 
0 Solid 
0 Sludge 
0 Suspension 
0 Emulsion 
0 011 
o sou 
0 Air 
0 Other 

CHLORINATED �o DYes 

CUent Tag ___ -=---
O TYPE � . 
f( Grab / \  .,.� 
0 Multiple Gr ...-.-
0 Composite Hrs. ___ _ 

TOXIC OR HAZARDOUS 
)(No DYes D Unknown 
If yes, Identify material 
and special handling 

Contr. ' ------
If not, ta:;t for----------------------------------

Collected in field by 

Filted in field by 

Released to EQL by 

Received bv cOL 
Received by Lab. 

SAMPLE FOUND TO BE TOXIC OR HAZARDOUS. C YES C NO 

Returned to Client 

Recetved by Client 

NOTES 

Date 

rll'• 1r 
�Q•fC 

7/ ;t;zc;,.... 

Time '"{? - /�00 to - &.c:r 
/f. ·J<¥f= 
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SAMPLE DELIVERY SLIP ENVIRONMENTAL QUAUTY LABORATORIES. INC. 

--'l ? /1 r:: � 
Delivery Slip 95 · ._ · 1 • · Client I -e- t"'vc.. .::_1 '-<- It -�-t.·�..., (See S o(oll-u� t t �"-<1 S EQL W.O. No ($(,6 -C)/� Z, _3 
SAMPLE DESCRIPTION � 

Sampling oint -----4�"-=---=---!:"..;.....:...: .. .::-:..___.�_�------- llent Tag ______ _ P 7- � � - a-Y\ • ... f •- / C 

0 WATER 0 WASTE WATER OTHER 0 TYPE 
0 Surface/stream 0 Domestic 0 Uquld �ab 
0 Underground 0 Industrial 0 Solid 0 Multiple Grab 
0 Sea 0 Raw 0 Sludge D Composite Hrs. ___ _ 

0 Drinking PWSID No. 0 In-plant 0 Suspension 
0 Process 0 Treated - 0 Emulsion 

CONTAINER 
o Sterile 

�ass 
0 Plastic 
0 Charcoal Tube 

0 
Vial 

0 Other 

TEST PARAMETERS 

Collected in field by 

PRESERVATION 
D Ice 0 NAOH 
D Chemical 0 EDTA 
o �o. o Ns.SA 
D HN� �ne 

Sipatare 

�I 
0 Air 
0 Other 

CHLORINATED �o DYes 

Fi"ed in field by 
• ������z:��������= Released to EQl by Je� 

Rcccivcd bv E.Ql '-;2�=-���:::!j:�:::S::��::_.f-,.L.--
Rcccived by Lab. 
SAMPLE FOUN 

Returned to Client 

Rec:eaved by Client 

COMMENTS 

C NO 

TOXIC OR HAZARDOUS �o DYes 0 Unknown If yes, Identify material 
and special handling 

Date 

I L19 Z i3 +o 149 � 

EQL SAMPLE(S) NO(S). s;;/-e_ � _.-- <; /2 A - 2- /  2-; $.·. i-

NoTEs I z ,� r:: . ...- ) tz iJ iZ-) J (; �) /'I 1 --;; 
f<;- t.:s- /7 i t - 2.-e ,_ �--- 2 i .G .,........ I s.c .. .... ...,._ ., _ kJI�-- .. - ·-- �-- J ) L ) z. l.a-••DrY ..... .... ,_ - (ot .... ....... ,__{. ... .........,, 

c- ...-... n ,ft _....._ r. ...... p ...... ,-. ... _.. • ....,. 
1ft Of UllftOM IIIIIIIOfURICC af the UW \oaiucl ... 10 ... iip I!P1 ., .... 
_ ... .... plr. 

J_ 111.•-ftl -- of tO&C OI _ ___ _ _ _  lO _  
I« . ..  pr- .... fiMI ""-" \ 
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SAMPLE DELIVERY SUP EHYIRONM£NTAI. QUALITY LABORATORIES, INC. 

·i ? 1 � ,  .... 
Delivery Slip 95 : !.;. • :-; 
EQL W.O. No W��- O/-ZJ 

-

CUent f � -..-- v--c=-<- /-(-o2'3'-:f 
R� S<v_,/l=} \�-e:.::s-

SAMPLE DESCRIPTION 

R . . , _-, Sampling Point _____ � _ __;;v-::.=�....;£.-==--------------CUent Tag ______ _ 

0 WATER 0 WASTE WAlER OTHER 0 TYPE 
0 Surtace/stream 0 Domestic 0 Uquld �rab 
0 Underground 0 Industrial 0 SoUd 0 Multiple Grab 
0 Sea 0 Raw 0 Sludge 0 Composite Hrs. ___ _ 

0 Drinking PWSJO No. 0 In-plant 0 Suspension 
0 Process 0 Treated 0 Emulsion 

CONTAINER 
o Sterile 

PRESERVATION 

0 Ice 0 NAOH 
0 Chemical 0 EDTA 

0 011 �oil 
0 Air 
0 Other 

TOXIC OR HAZARDOUS 

0 No DYes 0 Unknown 
If yes, Identify material 
and special handling �lass 

0 Plastic 

Vial gather 
0 HzSO. .�amSA CHLORINATED 

0 Charcoal Tube 

TEST PARAMETERS 

If previously defined. 
If not, test for 

0 HN� )l'LNone � DYes 

P.O. # 1/C·z>lzl'- :Z...-5S ·z.t W.O. I# (?C;4 -o-f-'2.3 Contr. ' ------

---= . ..,�y>-,4--:-----4.-t�. &:� . .. -,------------------

CHAIN OF CUSTODY 

Collected in field by 

Fixed in field by 

Relc:asc:d to EQL by 

Received bv E:QL 

Received by Lab. 

Sipann 

SAMPLE FOUND TO BE TOXIC OR HAZARDOUS. 0 YES 0 NO 

Returned to Client 

Recc:avcd by Client 

COMMENTS 

NOTES 

I s.,. ....... , lf nuo lrl'lllr· - - ·- --· 

2. u_...., '",. ... u ,_ ....... ,.,. ,.,....,,.. - .. .... �. 
Corr'CC'I pt'OC'rdurn '" umltl•�ta.. tiama.. p,..,...IIIOL aM � ol ....... 
arc of uaeau •mpon.aniCI' al &M am 'IMM:I &N 10 M a ape ... Ill * _ ,....._ 

J. R..,.._I P•-- ol to•oc <>< ......,_ ....,... _ ._ _ ,. _  
r ... ,.,. ,_ .,.. r .... t �  

1 7  

.,... 

7-Ur·--; .r
'7- 'Ze -2-
p.� z_z, . 'ir f" '-Z . if 

9-22=45 

Tillie 
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SAMPLE DELIVERY SLIP ENVIRONMENTAL QUAUTY LABORATORIES. INC. 

1 ,  II - -, 
Delivery Slip 95 :. L l..!. 0 I 
EQL W.O. No �U, . t!)l'-23 
SAMPLE DESCRIPTION 8 

Sampling Point ____ '""_L:..:U=:;...-_.;;;.3.L..l�U-------------Client Tag1 ______ _ 

0 WATER 0 WASTE WATER OTHER · 0 TYPE 
0 Surtace/stream 0 Domestic 0 Uquld �Grab 
0 Underground 0 Industrial 0 Solid 0 Multiple Grab 
0 Sea 0 Raw 0 Sludge 0 Composite Hrs .. ___ _ 

0 Drinking PWSID No. 0 In-plant 0 Suspension 
0 Process 0 Treated · 0 Emulsion 

CONTAINER 
o Sterile 

�lass VOPtastic 
0 Charcoal Tube 

Vial g Other 

PRESERVAnON 
0 lea 0 NAOH 
0 Chemical 0 EOTA 
0 Hz$0, 0 NaAQ. 
0 HNO. �one 

;l!. 
O Air  
0 Olher 

CHLORINATED .)iiit!o OYas 

TOXIC OR HAZARDOUS �o DYes CJ Unknown 
If yes, Identify material 
and spacial handling 

TEST PARAMETERS · 

If previously defined. P.O. ## J/O 2 '? &../-2--UW/J. t GGe-oJ-z:� Contr. ## _____ _ 

If not, test for ----;;::;:::=or.-�-----:-�--:----------------------}[/" H: 4 t" ;;--;, I 

CHAIN OF CUSTODY 

Collected in field by 

FiJted in field by 

Released to EQL by 

Received bv EQL 

Received by Lab. 

; 

SAMPLE FOUND TO BE TOXIC OR HAZARDOUS. C YES C NO 

Ret urned to Client 

Received by Client 

COMM ENTS 

NOTES 

I Sotft .. aobly lf - lopblo. - - •- --· 
l. u&>oraoory ..... ...0 ycld ..- tor  .... � ....... .. .... .. __,. Cort<ft proccGwn 1ft u...,.•l- li•-.. p-- &M -.... ol ...... aft of .. ,,.,..,.. empona��C�r d lhe - �u.. an 10 • ,.,........_ oi iM 

IOIUR' ..,..pk. 

J. llo"'"'"'"l p-- ol iO&IC DI ...._ ....... - � - ··
(Dt ,,. pr_. &M liul "--'-

Date Time 

J 

< 

+o 1 49250 
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SAMPLE DELIVERY SLIP ENVIRONMENTAl. QUAUTV LABORATORIES. INC. 

. s . 95 ·� ? ;l � 1 Delivery hp · · '-" If 
EQL W.O. No. G. G-<C , <:"' I ·'l ) 

Client T ...-v.:., \ �� 
P.o-:r; Do� ... A + ;;;_.,...._..; ; ' 2 A ,,. •" I S·f· -( . ' . 

SAMPLE DESCRIPTIO'? 
Sampling Point L \A._) - t::;' 
O WATER 
0 Surface/stream 
0 Underground 
0 Sea . 
0 Drinking PWSID No. 
0 Process 

CONTAINER 
0 Sterile 

, .-s:..Gtass 
0 Plastic 
0 Charcoal Tube 

0 Vial 
0 

Other 

0 WASTE WATER 

0 Domestic 
0 Industrial 
D Raw 
0 In-plant 
0 Treated 

PRESERVATION 

0 Ice 0 NAOH 
0 Chemical 0 EDTA 
O H,SO, 0 � 
O HN� �one 

OTHER 

0 Uquld 
0 Solid 
0 Sludge 
0 Suspension 
0 Emutalon 
o ou 

� 
O Air 
0 Other 

CHLORINATED 
.)(No OY81 

I 

Client Tag .� ; - d/� ·.,-
' OJYPE 
.)ia:'Grab 
0 MuiUple Grab 
0 Composite Hrs. ___ _ 

TOXIC OR HAZARDOUS 

JRNo DYes 0 Unknown 
If yes, /dantlfy material 
and special handling 

TEST PARAMETERS (!. H previously defined. '-\ \ P.O. I ' I  r,-z "":' '! - i.-'';'li:../ W.O. I ;bC�\ -7_ "'I Contr. • ------
H not, test for ___ ..:......:....J�:....;'�' ----------------------------

CHAIN OF CUSTODY Sipature 

� ' �- � 
Collected in field by "') - --- ....- -- · · < .......=:: 
Fixed in field by --eo-...,� �- -�J,? 
:::: : ��� .. A��iii?t: Received by Lab. �__:__ � 
SAMPlE FOUND TO BE TOXIC OR HAZARDOUS. C YES C NO 

Returned to Client 

Rc:ce•vc:d by Client 

COMMENT�-'
( 

. r.-
r } .J - ._j  :r/ I 

Date 

I � �  

c-+-. 1 < <--��� 
· j  �L SAMPL�S) NO�� ---������������-���----�=�/-'_ 

c-----===-J 
J 
J 
J 

NOTES 

I s;ln ..... lily II ""' ltl'l*. P""' - •- ._....._ 

2. u-••O<J< '"" .,u , .... ....... 101 ,.,. ......., - • •• ....... ..,. 
Corr<e� pr-wn on .......... liaoa .. p-- - --,  ol ....,.. 
aN of u&moM tmponat�a tl 1M tell , • ._. an  se • ,..,.......... oi 1M 
_.... ......... . 

J . ............. ,_,_ oi iDOit D< - ....... woii M m- 10 -
ID< llw P<- aM final ..._.. 

c __ 
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SAMPLE DELIVERY SLIP ENVUIONMENTAI. QUAUTY LABORATORIES. INC. 

-· ? 1 ,... ,., Delivery Slip 95 1 ' 0 - ·  Client )-e.W'-c:.. \!t;.c_ /. l -<J�.:;. Y \k�L� 'R.,,., .zs S--.["5 � � +.. EQL W.O. No <dd;=a \ · '7..j 
SAMPLE DESCRIPTION (? I . - L.l 

Sampling Point ----lt---�=�--1.... ______________ Client Tag�-------

0 WATER 0 WASTE WATER OTHER 0 TYPE 
0 Surface/stream 0 Domestic 0 Uquld � 
0 Underground 0 Industrial 0 Solid 0 Multiple Grab 
0 Sea 0 Raw 0 Sludge 0 Composite Hra •. ___ _ 

0 Drinking PWSID No. 0 In-plant . 0 Suspension 
0 Process 0 Treated 0 Emulsion 

CONTAINER 
0 Sterile 

�lass 
0 Plastic 
0 Charcoal Tube 

Vial g ather 

PRESERVATION 
0 Ice 0 NAOH 
0 Chemical 0 EDTA 
o �o. o Na.Sz<l 
O HN� �ne 

o ou 

� 
O Air  
0 Other 

�A INA TED � OYa 
TEST PARAMETERS 

If previously defined. 
If not, test for T� '!\= P.O. 1 llo·z.2'f-7-.1;'iZI W.O. I "'if:-g1-'-LJ Ll l<§", f 

CHAIN OF CUSTODY 

Collected in field by 
Fixed in field by 
Released ro EQL by 
Received bv f:.QL 

Returned to Client 

Received by Client 

NOTES 

I Sip qollly. ll ,... ltplll<. - - •- --· 

l.. La_.,., on•• woll yocld •- for IN U811it ,_ oa llle IUaralory. 
,_ ""_..., .. .. ..... ,. .... li ..... --- .... --. ol  ...... 
Al'l' cJ MUftOII IrftponAftiiW 11 1M U. �al ... ... .. tilt �  of llilll' 
_ ....... 

l R-· -·- oi iOOIC 0< _ _,... .... ... .... ...- .0 ..... (,.. ,,. ,._ aM (uoal ll.._a. 

C YES C NO 

I!!!IC OR HAZARDOUS � DYes O Unknown 
If yes, Identify material 
and special handling 

Contr. • ------
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SAMPLE DELIVERY SUP 

Delivery Slip 95 'i ? A h n 
EQL W.O. No G,�G:: -0 l -� "J 

SAMPLE DESCRIPTION Q 1 /' 
Sampling Point {-"(_,1-J - { Q 
O WATER 
0 Surface/stream 
0 Underground 
0 Sea 
0 Drinking PWSID No. 
0 Process 

CONTAINER 
0 Sterile 

·�lass 
0 Plastic 
0 Charcoal Tube 

Vial gather 

C ollccted in field by 

Fi xc:d in field by 
Released to EQL by 

Received bv EQL 

Rc:ttivc:d by lab. 

0 WASTE WATER 

a Domestic 0 Industrial 
0 Raw 

D in-plant 
Cl Treated 

PRESERVATION 

0 Ice 0 NAOH 
Cl Chemical 0 EDTA 
o �. a Ns.SA 
o H� ,ls(None 

Slpatun 

SAMPLE FOUND TO BE TOXIC OR HAZA 
R�turn�d to C"li�nt 

Recetvc:d by Client 

COM�ENTS 

ENVIRONMENTAL QUAUTY LABORATORIES. INC. 
-

Client 1 -e  .. v-o.. \./ c.. t.. l ( - c·� "3 '-( 
;:> ' D ' <:: �c Se.=r I z= "'-rc:-e� • u 5 •'-''c.-Icy S' k:hc. 

OTHER 
O Uquld 
a Solid 
a Sludge 

' 0 SUIIpenalon 
a EmuJalon 

a au 

..8'Soil 
O Air  
a Other 

CHLORINATED JitNo DYes 

C NO 

Client Tag ______ _ 

0 TYPE 

� 
0 Multiple Grab 
0 Composite Hrs. ___ _ 

TOXIC OR HAZARDOUS 

�o DYes 0 Unknown 
If yes, Identify material 
and special handling 

4' 0 0  

4: '. � 0 f /t'f<Vl . • 

: r- . .  ..:_.: ( ___.!....���--"'-"��,;;__�'lf'--�'.:..!-p-����::;=:::::;::��� 
EQL SA�PL�S) NO(S).�����������������������b��������� 

J NOTES 

l 
J 
j 

1 s..,. ....,..., •r ...,. .. .,, ... p- - ·- -
2. La--, on•• woll yocld •alun lot IIW _,... ..- ;. lito ....._,_ 

('...,.... p.-aoorn •• uotphna. liaona. ;.,_,.,_ - --.  ol ....,. 
.,. .PI •  .... rm,onaftCll •f 1M ua ,.a... an w a. • ; r-. al llilr  
_,..... 

J. a._, ,._.,_ ol toao< ot _ ....,... .. liol _ to _  
r.,. ,,. ,_ ... r. .... c�.._t 
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